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Relations and functions 


Uni 
e recognize the concept c 
product of two finite 5 
» represent the Cartesion product 
finite sets by the orrow diagram 
the graphical (Cartesio 
* recognize the concept of the C 
product of two infinite sets. 
«find the Cortesian product of two 
intervals. 
«recognize the concept of the relation 
froma set to another опе 


f 
L 1 Cartesian product 
f 2. Relation - Function (Mapping). 
A 3. Thesymbolic representation of the function - 
i» Polynomial functions. 
4. The study of some polynomial functions 


in this lesson + we shall know the concept of the Cartesian product 


to represent it graphically. 


Before dealing with this subject » we shall remember tog 


yrdered pair 


[| Thegrdered p 
(a, b) is called an ordered pair 


* a is called the first projection 
* bis called the second projection 


and the ordered pair (а » b) could be represented 


by a point as shown in the opposite figure. 


*Ifasb «then (a »b) # (b »a) 
For example: (2 ,3) #(3 » 2) 
and when representing them graphically 
as shown in the opposite figure » we find 
that they are represented by two different points. 


* The ordered pair is not a set. i.e. (a , b) = {а,Ь} 


and how to find it and how 


ether what we had studied about the 


не 


i 
4632 


| 


— 


г Sea 


‘t write {a >a} > but we write 
«(a + a) is an ordered pair » while in the sets „we don't write {a >a} 
{a} without repeating the element a 
+ There is an empty set of elements and 


an empty ordered pair. 


| by the symbol Ø > but there is not 


| The equality of two ordered pairs 
I(asb)=(Xsy) sthena=X » bay 
For example: 

"Ша 5) = (3 5-4) sthena=3 » b=-4 
*1f(X,2)=(-5 >y) »thenX=-5 » y=2 
mple Choose the correct answer from the given ones : 


aire 58)=(3 y ) > then Py = o 


(a)-4 (b) 4 (с) 8 (d) 64 
2 1f(32 > X « y) = (у? »2) sthen X= -n 

(a) 0 (b) 2 (c)4 (4) 5 
Bre! ,-3)= sy) sthen 2 X- y = s 

(a)-3 (b)-1 (0) 3 (4) 5 
4 IE(7-1,4) 2 (48 32 y) s then Xy =... 

(9-7 (b 7 (c) 14 (d) +14 
1 (b) The reason : +: (3 58) =(3 ly) sNyak 


Uc DEL 1 
deem Nerea 


2 (a) The reason : +: (32 ,Х+у) = (у? ,2) 


“y=32 xyz2 «because 25 = 32» 
»X+y=2 Substituting by y=2 


А oO X+2=2 
3 (d) The reason : +: (2-1 »-3)=(1,y) 
i Му=-3 
„2* '=1sthenx-1=0 N. 


»2X-y=2x1-(3=2 
Fa an rm 
| `4 (d) The reason : -. (x2-1 34) 2 48 ,2 y) 
i A X?*249 

А X=4149=47 ,2у=4 
5 Ху=+7х2-+14 


eee 1=48 5 


| хун Ex 4 


E Find the values of X and y in each of the 
| (3,9) 


x41 sy?) 
| (3X - 548 e 53у 


(3303 -2,2p =(у Nos) 


The Cartesian product of two finite sets 


For any two finite and non empty sets X 


"The Cartesian product of the set X by the set Y and it is de! 
first projection of each of them belongs to X 


is the set of all ordered pairs whose 


and the second projection of each of them belongs to Y 


le. XxY=((1,b):0 EX »bEY} 


For example : 


Dux={1,2} > Y=15>7>8)> 


Xx Y 


+ We can represent X x Y by two ways as 


Where we draw an arrow going from 
cach element representing the first 
projection (the elements of the set X) 

lo each element representing the second 
projection (the elements of the set Y) 


Lesson AS 
following : 


7) 


and Y » we get: 
noted by X x Y | 


then : 


follows : 


2! way : The graphical (Cartesian) diagram 


First projection 


Where the elements of the set X are represented 
; horizontally and the elements of the set Y 

are represented vertically and the points of 

intersection of the horizontal and vertical lines 
; represent the Cartesian product of X x Y 


TeS grig - эш oi) lao 


Unit 1 


Bırx={1,2} > Y={5>7>8} >then: 


The arrow diagram 


|| The Cartesian product of a set by itself 


The Cartesian product of the set X by itself and we denote it by. XxX ог by x?) 
(it is read X two) is the set of all ordered pairs whose first projecti 
projections belong both to X 


ie. X xX= ((a »b):acx »bEXx} 
For example: If X = {1 2} „еп: 


ions and second 


XxX 


* We can represent X x X by two ways as follows : 


X 
3 ENTE IR 
P] e b$) 


The arrow diagram 


Notice that : The figure 


ANTO SQL A oa 


m a а nXx¥ нҮ xX where X#Y | 


+ For any two finite and non empty sets X and Y » then Xx Y % Y x 
| + For any set X a then X x Q-QxX-O where Ø is the empty set. 
sl (a dD EX xY thena EX > bEY 
For example: If (3 45) EX x Y sthen3€ X. > SEY 


— WX» (253 54] and Y = fa >b} > find each of : | 
1 ХхҮ йүхх 3 XxX 4 Y 
Solution. x xy = {(2 +a) Qo GG +b) 94 2a) 94 9} 
2 Y xX = (852 03) 9(a 94) 052 9(b 93) 0:9] 
3 XxX- {(2 92) 9(2 93) 9(2 24) 2B 92) 9B 93) 9G 24) 94 92) 
> (4,3) (4 >4)} 


4 Y?- (аза) (a >b) »(b >a) »(b >b)} 


2 IfX ={3 5455} and Ү= {5 ,6), find each of the following : 


[ 1] Y x X and represent it by an arrow diagram 


| (2)x 2 and represent it by a Cartesian diagram 
L 


і The number of the elements ofthe Cartesian product 


If we denote the number of elements of the set X by n (X) and the number of elements 
of the set Y by n (Y) » then the number of elements of the Cartesian product X x Y is 
denoted by n (X x Y) »and : 
en(X x Y)=n(¥ x X) =n (X) xn (Y) 
en XxX =n X) xn 09 = [n COT 
e n (X x Ø) =n (X) x n (Ø) 

=0 [Because n (2) =0] 


Notice that : 
If X , Y are two finite and non empty | 
sets » X £Y »then Xx Y + Y x X 

>but n (X x Y)=n(YxX) 


K 


For example : 
IX = (25-150) and Y 2 (5 5-7] »thenn(X)=3 > n(Y) 22 then : 
(0 m(XxY)23x2-6 en(Y¥ x X)=2x3=6 


(Xx) =32=9 .n()=2=4 
? Cartesian products and verify the number of their elements. 


Unit 1 


Example Choose the correct answer from the given ones i E 
DOE Шҥх={0,2} > n(Y) 25 sthen n (X x Y) = 
(a) 2 (b) 5 (c) 7 (d) 10 
2 lin(Y)=4 » n(XxY)=8 sthen n (X) = 
(a) 2 (b) 4 (c) 8 (d) 32 
B їп(Х?у=9 » n(Y? 216 s then n (Y X X) = 00sen 


(a)7 (b) 12 (c) 36 «D 144 


Solution s rhe reason: n00 22. » n(X)=5 
nn(XxY)22x5-10 
2 (a) The reason : n (X) =" "m = i =2 
3 (b) The reason :  n (Х 2) =9 s n(X)=79 =3 
»vn(Y)) = 16 on (¥)=V16 =4 


^n(YxX)24x3212 


7 Choose the correct answer from the given ones: 
()ifn(xX)=3 > n(Xxy)=12 > then n (Y) = 


(a) 4 (b) 9 (c) 15 (d) 36 
(2)1tv - [-1 29051} > n(XxY)- I5 sthenn (Y2) =... 
(a) 5 (b) 9 (c) 15 (d) 25 
(B)itn&%)=4 , nXxY)e4 ythenn (V2) s... 
QU (b) 2 (c) 4 (d) 16 


| Remember the operations on sets 


If X={1,2,3,4} , Y={3545556} ‚then: 


== Y 
Y 
* Xl Y =the set of elements which are common in X and Y = {3 , 4} 


*Х UY = the set of all elements in X or Y without Tepeating = 


{152535445 б} 
* X — Y = the set of elements which 


are in X and not in Y = {1 »2} 
=X = the set of elements Which are in Y and not in X = 15, 6} 


Example El MX = {ard} (Ys = {3.5 `7} ` Z={55759} 


a represent the sels X + Y and Z by Venn diagram » then find : 


Y Xx(YUA AYUR 
Fx YNAD AVAAZ 
| WXx(2-Y:Xx2-QOGxY) 
| 


y Mo YUZ=([3,5,7,9) 


XXX (YUZ)={a sb} x {3 557 59} 
н азу (255 а ол) (099) 56 93) 9(b 95) 5067) 506,9) 
ıXxY={asb} x {3.5.7} 
(0,3), (0 93) (B95) +07) M 
sXxZe{asb} x {5.7.9} 
= {(a 95) оа 57) 56429) 50 5) (0,7) 99} 0) 
From (1) and (2) : 
A (XxX Y)U (Kx Z)= 
E (a 3) (553 (а, 7) (а 59) (53) 9(b 95) (0 97) 559] 
M.YyNnz=15»7} 
~ Xx(Y10Z)=(a+b)x {5,7} 
= {(a +5) (2,7) +(b +5) 9(b +7} ted d. 
From (1) and (2) : 
М(ХхҮ)П(Хх7)={(а,5) a7) b5); epo 


^ Xx(Z-Y)={a 3b} x {9} ={(a 29) s(b a} 
From (1) and (2) : + (Xx Z) -(Xx Y) = {(a +9) >(b 9} 


Unit 1 


N b an arrow diagram and 
tXx( Y Z) by 
p In the previous ops > we can represen 


a Cartesian diagram as follows : 


E=d 


The arrow diagram 
eo ee 


IfX={253} » Y= {15355} » Z= 12} 
» represent each of X, Y and 2 by Venn diagram , then find : 


@zxany (2)(ZxX)U(Z x Y) 


| The Cartesian || The Cartesian product of two infinite sets | of two || The Cartesian product of two infinite sets | sets 
* We know that if X is a finite set (having n elements) » then the Cartesian product X x Xis | 

also a finite set (having n? elements). 

For example: If n (X) = 3 , then n (X x X) 29 
* But if X is an infinite set » then X x X is an infinite set also 

As examples for that : 

NxN=¿(X>y):X = 

{X> : XEN>yEN) , ZxZ=((X,y): xEZ Nez). 
Qx Q= {XC >y):XEQsyEQ} 


RxR=((X>y): XER , y ER} 


* We know that if X is a finite set 5 we re | 
Present the Cartesian all 
product X x X graphi 
a finite number of points. 4 ў i 


Lesson € 


2 
| First | Representing the Cartesian product N x N(R’) 
+ Represent the natural numbers on two perpendicular straight 
lines» one of them XX is horizontal and the other yy is 


at the point which represents 


vertical » where they intersect 
on each of them i.e. O = (0 +0) 


the number zero 


shows a small part of the perpendicular 


The opposite figure 
{ which consists of = 


graphical net of the Cartesian product N x 2 


the vertical and the horizontal straight lines that pass through 


the points which represent the natural numbers on each 


of XX and yy 

+ And each point of the points of this net represents an ordered pair of the Cartesian 
product N x N 

For example : 

+ The point A represents the ordered pair (3 » 2) 

= The point B represents the ordered pair (5 > 0) 

* The point C represents the ordered pair (0 » 4) 


+ The point O represents the ordered pair (0 > 0) 


IE Representing the Cartesian product Z x Z (Z?) 


* Represent the integers on each of XX and yy r | 
which are intersecting at O (0 >0) TENEN 
* The opposite figure shows a small part of the 
perpendicular graphical net of the Cartesian product Z x Z x 


+ And each point of its points represents an ordered pair of 


the Cartesian product Z x 2 
For example: 
* The point A represents the ordered pair (2 » 4) 
* The point B represents the ordered pair (— 2 » 3) 
* The point C represents the ordered pair (— 4 »— 2) | 
* The point D represents the ordered pair (4 5 — 3) : 
* The point E represents the ordered pair (3 , 0) 


* The point N represents the ordered pair (0 »— 2) 


p 5 ipte 


NUR 1 
ELITE] Representing the cartesian product EZ 


net of the Cartesian 
xtended surface from 
all part 


R (R3 


+ The perpendicular graphical 
product IR x JR is an infinite e 
all sides and the opposite figure shows 4 sm 
of this region. 


E 
+ Each point of this region represents an ordered pair 
of the Cartesian product IR x R 


For example: 
+ The point A represents the ordered pair (3-2) 
* The point B represents the ordered pair (- 4 » 3) 


O The horizontal straight line XX is called X-axis or the horizontal axis 
and the vertical straight line yy is called y-axis or the vertical axis. 


O The point of intersection of the two axes XX and yy is called the origin point. ) 
Ө If the point A represents the ordered pair (X » y) in the Cartesian product IR x IR > then $ 
* The first projection X is called the X-coordinate of the point A b 
* The second projection y is called the y-coordinate of the point A 
; © The two axes XX and yy divide the plane into four 


quadrants as shown in the opposite figure and we can эш 
determine the quadrant in which any point lies by x<o 
knowing the signs of its two coordinates. : Lag 


Ө If the X-coordinate of the point =0 5 
then the point lies on y-axis. 


3210. 


1 -1 
NETT 


2 
x«o |l 
y<o 


y 


O If the y-coordinate of the point 2 0 , 
_ then the point lies on X-axis, 


Choose the correct answer from the given ones 
М The point (4 ,- 


3) lies on the 
М. Quadrant 
(a) ae (b) second (c) third 
2 Which of the following points lies on th adran 
e third 
(a) (2 55) (b) (2 ,-5) (c)(-2 is P 
pe 2 


ORE 


int (a »3—a) lies on the X-axis „then a= 


3 If the poi 
(a) -3 (b) 0 (с) 3 (d) 5 
4 Ifb<2 > then the point (b—2 > 4) lies on the 7 quadrant 
(a) first (b) second (c) third (d) fourth 
5 If the point (X —3 »4— X) where X EZ lies on the fourth quadrant 
y then X= 5 
(a) 2 (b) 3 (c) 4 (d) 5 
Solution | (a) The reason : Because the X-coordinate is positive and the 
y-coordinate is negative. 
inate of all 


: Because the X-coordinate and the y-coord 


2 (d) The reason 
the points on the third quadrant are negative. 


3 (c) The reason : `~ (а ;3-a)€ Xx 
23-а=0 2 а=3 
4 (b) The reason : `~ b<2 
-. The X-coordinate of the point (b — 2 > 4) is 
negative and its y-coordinate is positive. 
г. (b—2 54) lies on the second quadrant. 


Б (d) The reason : Because at Х = 5 »then (X -3»4—20- (2 ,—1) 
i.e. The X-coordinate is positive and the y-coordinate 


is negative. 


(1) The point (- 2 »— 7) lies on the ------------ quadrant. 
(a) first (b) second (c) third 
: (d) fourth 
3 (2) If the point (b — 5 s b) lies on the y-axis » then b = ------------ 
| (а) – 5 (b)O (c 
)1 (d)5 
(3111 (x-2 „үә )=(-3 »y) > then the point (y 5) lies on the + quadrant. 
(a) first. (b) second (c) third (d) fourth | 
(4) The point (X? , y?) where Х #0 5 y +0lies on ће... quadran 
(a) first (b) second (c) third (d) es 
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Unit 1 


|| The Cartesian product of two i 


ntervals 


of the set of the real n 
artesian pro! 


umbers (IR) and then the 
We studied that the interval is a subset С duct Rx Rand we can — 
Cartesian product of two intervals is a subset of the 3 


explain that in the following example. 


Exam E mes 
Example f]. iix - [0,3] > Y=[1>3) ndicular graphical net of t. 


hically using the perpe 
Ele ion which represents each of: 


Cartesian product R x R the reg m 
1XxY xX xx x 

» then show » in each case > which of the following points belongs to the 

previous Cartesian products : (2 > 2) >(1 +0) > >3) 


Solution 1 то represent X x Y graphically » do as follows : 


» Represent the interval X on X-axis 
» Represent the interval Y on y-axis 
+ The intersection region of the 
two colours represents X x Y 
«(2 2) € X x Y because it 
belongs to the region which 
represents X x Y 
* (150) X x Y because it 
lies outside the region which 
represents X x Y 


*(0,3) EX x Y 


(2 To represent X x X graphically 
» do as follows : 
* Represent the interval X one 
time on X-axis and another 
time on y-axis, 
*The intersection region of the 
two colours represents X x X 
* (2,2 
:2)€XxX >(1 »0)EX xx 
and (0,3) EX x x 


Lesson Yne 


3 Similarly » you can represent YxY 


as shown in the opposite figure : 
«(2,2)€YxY ul 


(1,0) Y x Y 


and (0,3) É£ Y x Y : O 


For all | o 
educational A 
Gases | Maths & Science 
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- Function (Mapping) 


| First | The relation 


The relation from set X to set Y is a connection that connects some or all the elements 


of set X with some or all the elements of set Y and it is denoted by "R" 


* The relation R from X to Y is a set of ordered pairs whose first projection belongs to X 


and its second projection belongs to Y and the first projection is connected with the second 


projection by this relation. 
If (a »b) ER wherea EX »b EY 


So » we express this as "a R b" 


* The relation R from set X to set Y is a subset of the Cartesian product X x Y 


ie.RCXxY 


* The relation can be expressed by an arrow diagram or a Cartesian diagram (graphical) 


an 


TRA dr A 


Lesson 


, Y={1»4»7} and R is a relation from X to Y where 


Example EN ix = {2,5} 
ry a EX »b EY »state the relation R and 


"a R b" means "a < b" for суе 


represent it by an arrow diagram and by a Cartesian diagram. 
Solution +» 2 is not less than 1 ¿QDÉR 
.2<4 .Q>4ER 
КОЕ? ONER 
+: S is not less than 1 nG DÉR 
| ++ 5is not less than 4 26.266 
1 7547 ODER 


+. The relation К = {(2 >49) > (2 97) >65 > 7} 
The following figures represent the arrow diagram and the Cartesian 


diagram of this relation : RR 


The arrow diagram 


B TRY 


íí IfX={15253} » Y=[3>4>5>6) апа Кїз a relation from X to Y where 
"a R b" means "a + b = 6" for every a EX and b EY 
" »state the relation R and represent it by an arrow diagram. 


hir 1 


: " " 
Example E]. iix ={-2.—1 501 52 }andR isa relation on X where n 
"a is the additive inverse of the number b" for every a EXan 


i sian diagram. 
„state R › then represent it by an arrow diagram and a Carte gr 


Solution ?_1(2,2),01,1)>0>0>0>=D>0 12j 


* The arrow diagram : + The Cartesian diagram : 


Example а If the opposite arrow diagram represents the 
relation Ron X 


‚state К » then represent it by a Cartesian diagram. 


Solution R=((a >c) »(a sd) > (b >b) »(b >c) 


‚(а »d) »(d за) , (е за) 


2 IfX={1 52,4} and R is a relation on X where 


"a is twice b" for every a EX and b C X 
> State R and represent it by a Cartesian diagram. 


"aR b" means S 


Second | Function (Mapping) 


A relation from X to Y is said to be a function (mapping) if one of the following 


| cases is satisfied : 
| 4 In the relation » each element of the set X appears only once as à first projecti 


| one of the ordered pairs of the relation. | 


bere 
| |2 In the arrow diagram which represents the relation » each element of X has one and ; 
| 


ion in 


only one arrow going out of it to one element of Y 


/3 In the Cartesian diagram which represents the relation » each vertical line has one 


and only one point lying on it of the points which represent the relation. 


EX-10:15253]-» Ye [050925394555 ond EDU 


from X to Y where "a R b" means "a = i b" foreacha€ X sb € Y 
.» write R and represent it by an arrow diagram and a Cartesian diagram. 


Is R a function or not ? If R is a function write its range. 


Example 


Solution & -((0,0),(1,2)>0>4>6>0) 


URL 
Each element of the set X has been connected with one and only one element of the 


elements of the set Y 


d CES sits range = 10,2 4 96] 


te 


unit 1 


—Notice tha 


From the previouse example 
* The set X = 
is called "the domain of the function". 


* The set Y= 


is called "the codomain of the function". 
* The set (0 52,4 6} 

is called "the range of the function" and it is a subset 

from the codomain of the function. 


t: 
10515253] 


{0 5152535455 56} 


Example EJ 


Solution 


And if it is a function , find į its range. 


IfX={355,7,9} 
> show which of the following arrow diagrams represents a function on X 
(i-e. from X to X) and if it is a function > mention its range : 

x 


F 


* F} is a function because each element of X has only one arrow going out 


of it to one element of X » the range of the function F, is {35759} 


* Е, is not a function because for the element 5 EX there are no arrows 


going out of it or because the element 3 C X has two arrows going out of it. 


* F; is not a function because the element 7 € X has two arrows going out of it. 


IfX - (051 2233} , Ү= {2,3 2455 
X to Y where "a R b" 


»6} and R is a relation 
means "a +b = 5" foreach a EX , b EX 
> Write the relation R and represent it by a Cartesian diagram. 


or no 


Mention giving reasons if R i is a function from XtoY 


Solution .g 10,5) .(1.4) Q9 5G э} 
* R represents a function from X to Y 
because each element 


of X is connected with only one element of Y 


The range of the function = (5 +4 »3 2} 


юх = [552 1 zero +] > +] and R is a relation on X 
where "a R b" means "a is the multiplicative inverse of b" 
for each a € X +b € X » write R and represent it by an arrow diagram and 


mention giving reasons if R represents à function or not. 


„к= [(2,1) (24) а 0002) (3 93] 

+ К does not represent a function because the element 
zero EX is not connected with any element in X 
(There is no arrow going out from zero in the arrow 


diagram which represents the relation) 


te BUA der i 
ro BLA 6 riu iOS dE + 


1EX={1»2»3} » Y8 (1545659) and R is a relation from X to Y where 
"a R b" means "a=1/b" for eacha E X »bE Y 


» write the relation R and represent it by an arrow diagram. Mention giving. 
reasons if R is a function from X to Y or not » and if it is a function » 


n 


The symbolic representation of 
the function - Polynomial functions 


і The symbolic representation of the function 


* The function is usually denoted by one of the letters f org ork or ... 


and the function f from the set X to the set Y is written mathematically as : 


f : X — Y and is read as f is a function from X to Y 
org: X —— Y and is read as g is a function from X to Y and so on ... 

* If the ordered pair (X » y) belongs to the function » then the element y is called the image 
of the element X by the function f and we express it by one of the following two forms : 


f :Xp—9À y and it is read as f maps X to y 


or f : f (X) = y and it is read as f is a function where f(®=y 
For example: 

If f : X — Y where f : Xie X^ , then f:3p + 9 

» also can be written in the form : f (X) = x? 


The mathematical form f (X) = X $ is called th 
à find the image of any element of the domain b 


> hence f (3) =9 


e rule of the fünction 
Y the function f 


l haladni EII ETA O O IA MT 


X Remember that 


If f is a function from the set X lo übel Y — 3: 25 


11 X is called the domain of the function f 
[2]Y is called the codomain of the function f 


[3] The set of images of the elements of the set X by the function 
of the function f which is a subset of the codomain Y 


Example х={-1›,0,1} > Y=(0>-1>-2) and the function f : X — Y 
where f (X) = X? — 1 » find the set of the function f and represent it by 


r an arrow diagram » then write its range. 


2 f(X)=X?-1 

¿fED=EnD?-1=0 +. (<1 50) Є the set of the function f 
»f(0)= (0° -1=-1 +. (0 »— 1) € the set of the function f 
»f()=()-1=0 +. (1 30) € the set of the function f 


+. The set of the function f = 1(- 1 +0) »(0 »— 1) > (1 0)} 


The range of the function f = {0 = 1} 


If fisa function from the set X to itself : i.e. f : X —»X 
is a function on X» 


Unit 1 
Example El 


Solution 


E | 


and the function f : X — & Y where f (X у= 


> write the set of the function f and represent it by a Cartesian 


diagram ; then find its range. 


íí IFX=(2,4,6,8) 


= 


ff:N N where Nis the set of natural numbers 200 (А) ЭЧ E 
If f: N — 


d f (4) 
i 0 1) > f (2) »f (3) ап s 
find f (0) > f ( И ож and represent on it five elements (у 
sian pi 2 


e range of the function f ? 


, then graph a part of the “ag. 4 


net of the Carte 
function. What is th 
f О) =X + 1 for each XE N 
means that the image of any natural number 
by the function f is "the number + 1" 
1Р0) =0+1=1 
of (022 

of (2)=3 

»f B)=4 

of 4)=5 

~ (051) »(1 2) 9(2 93) 5G 94) »(4 95) 


are five elements of f 


* The range of f is all the natural numbers except zero. (because there is x 


no natural number added 1 gives zero) 


i.e. The range of f =N- {0} 


[152535455,6] 


d 
7 X 


Lesson Thre 


і Polynomial functions 


_Definition 
The function f : R——>R » f X) = ag + a Xa, X? a, X^ 


за ER on €Nis called a polynomial function. 


where ay >84 *85 9 


i.e. | The polynomial function is а function whose rule is a term or an algebraic 
expression in condition that the following should be identified : 


Each of the domain and the codomain of the function is the set of real numbers. 


The power (the index ) of the variable X in any of its terms is a natural number. 


For example: The following functions are all polynomial functions : 


»f:f09=2X+5 .g:g00=Xx?*-2X+1 


*k:k(009=8 E peo 


к If the domain or the codomain of a fu 


nction is not the set of real numbers > then 


" 
function is not a polynomial function. 


For example : 


af: f (X) =x is not a polynomial function bi 


ecause f (X) doesn't exist in IR if X equals 


a negative number. 


For example : f C DER because |- 1€ R 


»s0 the domain of the function f is not the set of real numbers. | ; 
TET, 
*«h:h (X) = b is not a polynomial function 


because h (X) doesn't exist in IR if X equals zero. ie.h O) ER 


so the domain of the function h is not the set of real numbers. 


pue Unit 1 
ch e do not simplify its rule, s 


x ial or not » Wi 
| | When we search if the function is à polynomial == 


Ғог ехатріе: | ial function 
е mi 
1 п'е represent a polyno! 
The function f, : f, (0 = x(x+ = doesn't гер 


2x? resents a polynomial functio 
because f, (0) EIR while the function f; : 7. 00= Xt 1 rep 


sept 0 
And notice that: x (x + = JE X? + 1 for all real numbers excep 


2 Which of the functions defined by the following rules represents 


a polynomial function : 

2 
(f, (x) =x (x?-3) (2)F,(x)=x(2+5) 
(05,00 2 x* Nx (4)f, 00 2 x? -(x?-4) 


I The degree of the polynomial function 


The degree of the polynomial function is the highest power of the variable in the function rule, | 
For example: 


* The function f, : f, 


xj 1; 
EAEk p aa 7 i5 of the first degree (a linear function) 


* The function f, : f (X) 245 x? —3 X+ 4 is of the second degree (a quadratic function) : 


* The function f, : f. (X) = X35 x2 


* The function a y (X)=a where a ER- 10} 


+4 is of the third degree (a cubic function) 


is a polynomial function of zero degree (a Constant function) d Я: (х f 

i.e. When f (x) =0 NE 
When you want to determine the degree of the 
"E simplest form before. telling its degree, 


In the case of a = 0 


Choose the correct answer from the given ones : 
/1 The function f : f (X) = X? (2 + X0? is a polynomial function of 


(a) first (b) second (c) third (d) fourth 
2 The function f : f (X) =X 2 (X — 5)? is a polynomial function of 


(a) zero (b) first (c) second (d) fourth 
`3 The function f : f C0 = X^ - QC +1) (X? — 1) is a polynomial 
function of the «..... degree. 


(a) zero (b) first (c) second (d) fourth 
ай 1f f Co-X2-x-2 then f (= 3) = 

(9-3 (b)4 (c) 10 (d) 14 
Blt f (00 =X2-2 X45 sthen f (0) 

(a)2 (b) 4 (c)5 (d) 7 
6 гу 09 =X? -13 x sten f (213) = e 

(a) 0 (b) 3 (c) 6 (273 
7 Wf O92 X? then (3) + f C3) = 

(a) 54 (b) 27 (c) 6 (0 
8 IfO00=ax-6 > F@)=0>thena=.- 


(a) -6 (b) -3 (e) 3 (d) 0 
11 (d) The reason : efOoexidsaxextsaxtcax? e x* 
+. f is a function of the fourth degree. 
The reason : ++ f (Q2 X2 -(X?-10X 425) = X? - X? +10 X- 
=10X-25 . 
+. f is a function of the first degree. 
(3) The reason : ~ f 9 = x* -(x*- De x* -x*« 1938 
+. f is a function of the zero degree. 


i HT M Substituting by X = – 3 at the function rule — 
7—3) = (-3)2- (3) -2=9+3-2= 10 


unit 1 
\ pee 


ring БУ 
reason : ; Substitul 
chers [0-9 - 210)4540-0*5* 
ing b xe [5 u te мека 
jtuti 


ens _ (13) 13 )=343 


Са 
NY | 
i renee” 2-2] 


Qi 


a rd 2. 
garten tt 
„ax2-6=0 
$ (с) The reason : $()=0 
| „2а=6 DLE 
3 Choose tne correct answer from the given ONS * 
| (T) The function f : f 00 = x (7-2) is a polynomial function of the 
degree. | 
(a) first (b) second (c) third (d) fourth 
(2) if f G9 =3-5X then f (-2)= | 
(a) 1 (b) 5 (c)7 (d) 13 | 
(3f Q0 =x? «X- 1 then f (1) +f 0 = = MR 3 
(a) -2 (b)0 (c)2 (4) 3 | 
(4f Oo s4X*k » f (2)= 15 sthenke un | 
| 


ed a (7 (d) 15 


Example El if f(x =x?-2x+5 
| > prove that : f (22 +1) =2 (1-42) 
“= 510121) (212 +10) 2022 л) а 
| =8+1+412-4/2-2+5=12 
(0 -32)2Q 2 2 (1-42) +5 
712-2 2-2«2 4245.8 
rom min: 9261)-2 (4 45) 


Free part 


if} OD xe band s En ni. 


then find : f (- 2. - 8 (2) 


sf =2x2+b=4+b » gt 9u(- «be 167b 


„4+b+16+b5=90 7 


ote f (2) +84) =30 
2. 2b=30-20= 10 


Pas 

b= =5 
APA , — 
¿fED-80)=1-9=-8 


Notebook 


+ Accumulative tests. 


[UICL:MOASSCF 


Your Way to Success 


The study of some 
polynomial functions 


| First | The linear function 


— Definition 
The function f : + R where f (X)=ax+b»a € R-Iol,bER 


is called a linear function (it is a polynomial function of the first degree). 


Notice that : 


Examples of linear functions : 
In each of the shown functions » 
the index of X is 1, therefore each of 


«f:R—R»f(X)=X-1 
of: R——-R>f(X)=2X+1 them is a function of the first degree. 


«f:R—>R>f00)=3X 
| The graphical representation of the linear function N 
* The linear function f: — В where f(X) -ax4b ,aER-{0} bE Ri | 
ы ’ 18 x 


represented graphically by a straight line intersecting : 


= The y-axis at the point (0 , b) 


Graph each of the following linear functi, 
ions : 


1 f:f(X)22x..3 
2 г:10)=- 1х 


Lesson Four . 


Solution 1 Determine three ordered pairs belonging to the function. 
меа 


“f00)=2X-3 
.£CD=2-1)-3=-5 
‚f()=2x1-3=-1 


ae 19-5)Є 7 
2“@а›,-1)Є/ 
and f (2)=2x2-3=1 
You can arrange these 
ordered pairs in the 


opposite table : 


Locate these three points which represents 
the three ordered pairs in the Cartesian plane 
and draw the straight line L which passes 
through any two points of them. 

Then check that the third point lies on the same 
straight line. 

Then this straight line is the graphical 
representation of this function. 


Notice that : 
* The point of intersection with y-axis = (0 »b) = (0 »— 3) 


* The point of intersection with X-axis = 2 > 0) = (3 > ) 


@®~1@)=-4x 


From the opposite graph notice that » 
the straight line L passes through the 
origin point O (0 » 0) 


| 
| 
| 
1 


Ff: F000) =3x-3 


nuu | 


Example Fl 1 If the point (a » — a) lies on the straight line representing 
the function f : f Q0 2 X- 6 > find the value of a 

2 If the straight line representing the function f : —— R where 

f (X) = а X +b intersects the y-axis at (0 »3) and f (2) 27 


» find the value of each of a » b 


N Solution ү... (a ›— a) lies on the straight line representing the function f 


2. (a »— a) satisfies the function 
na-6=-a „2a=6 ^ [a23) 


2 +: The straight line intersects the y-axis at (0 » 3) 


i +. (0 » 3) satisfies the function “3=ax0+b 
| ^ [b=3] ef Q)=7 -7=2a+3 
| 22а=4 B 


2 If the straight line representing the function f : R —» R where 
РОО = 4 X — a intersects the X-axis at (2 » b) 
» find the value of each of a , b 


{ Second | The constant function 


—Definition 
The i A 
function f : R R where f (X) =b »bE Ris called a constant function 
For example: | 


f: f (X)=5 is a constant function w 
here f(1)=5 »f(0) 
=5 »f-2)=5 LEE 


zm : and so on. 
The graphical representation of the constant f 
unction 
The constant function f: 
lo X-axis and passin Li eue Wis represented Ь 
E through the point (0 , b) and thi У Straight line parallel 
* above X-axis if b > 0 * below X-axi psi 
“axis if b <0 


rincident with x-axis if =0 


The following examples illustrate that : 


T 
| S The straight line is above 


The straight line is below 


. X-axis and passes through X-axis and passes through 
i (0 >2) (0 »—3) 
Example H Choose the correct answer from the given ones : 


1 The function f : R——» R where f (X) =- 3 is represented by 


a straight line intersecting y-axis at the point 


(а) 3,0)  ((0:-3 (0) (3 ›0) (d) © +3) 
2 If f Q0 24 » then f (2) o f@) 

(a) < (b)> (с)= (@ + 
3 Iff (X)=5 > then 2 f (3) = eee 

(a) 6 (b) f (6) (c) 10 (d) 3 f Q) 
4 If f (X) 27 s then f (7) + f C7) = 

(a) - (D (c)7 (d) 14 
15 iff (X) 22 > then f (X-2)= 

(a) -2 (b) 0 (c) 2 (d)4 
10) а 
2 (c) The reason : >> f is а constant function ~. f 0) =7 (3) =4 


Unit 1 


3 (c) The reason : +: f isa constant function ~. 2 f (3) 22x52 цу 
c ys 
`4 (d) The reason : +: f is a constant function 

nf MefeD=7+7= 14 | 
5 (c) The reason : '. f is a constant function ~. f(X-2)=f(X)=2 


EE Represent graphically f : f (X) = - 1 , then find the following : 
1 The degree of the function f (2) f 6) 
(3) Ff (2)+f (-2) (4) f (-X) 


The function f ПА — В where f (X)=aX?+bX+e у 
where a » b and c are real numbers за #0 © 
is called a quadratic function (it is a polynomial function of the 
Examples of quadratic functions : 

‘f :R— R f (x)=x? 

+f: R—eR,f(x)=x2-2 Notice that : 
In each of the shown functions > the 


highest index of X is 2 , therefore each 
of them is a function of the 2" degree. | 


*fIR—eRf(X)23x?-7x42 


ef :R—+R + f(X)=6-x24x 


Example EJ Graph each of the following quadr: 


solution 1 у(х) = х? 


atic functions : 
1 у:у(ху=х? > taking XE [-3 »3] 
2 f:f (x) = х? taking XE [-3 »3] 


Dio) ==? 


o 
= 
N 
uU 


x |-3|-2|-1 


70019141110 1) 4) 9 


| x -3ļ-2|-1 oli > 
ifoo|-9-4r! o -1|-4|-9 


x x 
EXE: ]1 3253 
jim 
y 
Notice that : 
( The coefficient of x?>0 ) 


• The point (0 » 0) is the point of 
the vertex of the curve » it is 
considered as a minimum value 
point of the curve because 
the whole curve lies up on it. 


* The minimum value of the 
function is zero which is the 
y-coordinate of the vertex of 
the curve. 


+ The curve is symmetric about 
y-axis 
i.e. The y-axis is the line of 
symmetry of the curve and its 
equation is X= 0 


Notice that : 


The coefficient of X? <0 ) 


* The point (0 »0) is the point of 
the vertex of the curve » it is 
considered as a maximum value 


point of the curve because 
the whole curve lies below it. 


* The maximum value of 
the function is zero which is 
the y-coordinate of the vertex 
of the curve. 


* The curve is symmetric about 
y-axis 
i.e. The y-axis is the line of 
symmetry of the curve and it 


equation is X = 0 


Re Unit 
(Generally —- 
| The quadratic function f : f ОО = а 
| vas 0 has the following properties : 
| 1 The зене ofthe curve = (5% +4 (32) a 
“> Ma (de coeficient of X°) is poskive «then the curve is open орун 


sacas itin E 


x eb xo e wherea «b and c are real nu 


and the functio 
3 If a (the coefficient of X) is negative + then the curve is open downwards үс 


has a maximum value equals f (>) 
4 The curve of the function is symmetric about the vertical line which passes “ 
the vertex of the curve and the equation of that line is : X= and it is called the x 
of symmetry of the curve. 


хет B Graph the function f : f(X)=X?-2X-3 staking X € [- 2 »4] 
> then from the graph , find : 

1 The point of the vertex of the curve. 

2 The equation of the line of symmetry. 

13 The maximum or minimum value of the function 
IX)=x?-2x-3 


Lesson Р 


| We can form the table used in graphing the function f : f 00 = X? 2252 ci where. 
| XE [- 2 »4] by using the scientific calculator which supports (Table) as follows : 


© Turn the calculator on (Table) as follows : Press ss s then choose TABLE 


| © Input data : Write the rule of the previous function» press successively the following 


buttons : St, Qoocodooo 


© Press the button EY) > then at the beginning of the interval START? write oo. 


then press EY) 

O At the end of the interval END? write the number , 

| then press EY) 

| Ө To determine the length of the interval STEP? write @ » then 
press Ey 


The table is formed in the display» you can move by using 


б button o up or down. nite 
SETUP. 
=$u 


. * To exit the program» press successively the buttons : 


in 


Example Graph the function f : f (X) =-X?+3X+2 staking XG[-1 54] 
s then find : 


‘1 The maximum value or minimum 
value of the function. 


`2 The equation of the line of symmetry. 


When we represent these ordered pairs 
» we notice that the point of the vertex 
of the curve is not among these points 


which makes the drawing of the dotted 
part in the opposite figure is inaccurate » so the studying of the curve will 


be difficult » then we should find the vertex point of the curve algebraically 


as the following : 


М/\ә fg uh - oW эз) pelo! 41 | 


i Unit 1 1 


| Finding the vertex point 


At the point of the vertex of the curve of the quadratic function > it will be: 


Th eau i Alb 
I -coordinate = f (2 
* The X-coordinate = 5 * The y ( ) 


is sient of X? 
where b is the coefficient of X » a is the coefficient o 


; i 
-. The vertex of the curve is (1 + ‚4 +) 
From the vertex of the curve > 
we find that : 


і ЕДЕ 
1 Тһе maximum value = 4 4 E 


2 The equation of the line of symmetry 


isX=14 


ELA Graph the curve of the function f : f(X) =x? | 


*2X-3 on the interval [4.20 


From the graph, find : 


( 1 The maximum or minimum value of the function. 


(2) The equation of the line of Symmetry. | 


Example a In the opposite figure : 


| АВСО is a Square and the cury 


| the function у: foosx? 


Find the Coordinates o 
A 5 B and ic 


© represents 


f the points > 


Solution 


О 
> 
- 
E 
2 
кв, 


Ratio, proportion, direct variation 
and inverse variation | 


Lessons of the unit: 
1. Ratio and proportion. 


ES 


Follow properties of proportion. 
Continued proportion. 
Direct variation and inverse variation. 


Use 
your smart phoneor | 
tablet to scan the 
QR code and envoy 
watching videos Í 
E 


— 


Unit Objectives : By the end of this unit, student should be able to ; 


* recognize the concept of the ratio, 
* recognize the properties of the ratio. 


* recognize the concept of the 
proportion. 


* recognize the properties of the 


Proportion. 
* recognize the concept of the 
Continued proportion, 


+ use the properties of the ratio and 
the proportion for Solving alot of 


* recognize the Concept of the direct. 


* recognize the Concept of the inverse 


* differentiate between the direct 
variation and the inverse variation. 

* Solve real life problems on the direct 
variation and the inverse variation. 

* appreciate the role of mathematici! 
solving alot of real life problems. 


Ratio and proportion 


We have studied in the primary stage that the ratio is one of methods of comparison between 


two quantities, 


For example: 
If a pie is divided into four equal parts and Hany ate one part only of it » then : 


* The ratio of what Hany ate to the whole pie is 1 : 4 


А . > 
and it may written as 1 e 
m, ` 
e P H acp . 
* The ratio of what was left of the pie to the whole pie is 3 : 4 Xy e. RITA 
; ; 3 ° e* oit 
and it may written as — % p o 
iC у e 4 ^ % 
92° е 


ienerally orsus 
If a and b are two real numbers » then : 8 
The ratio between а and b is written as a: b or T 


and is read as a to b where : 
à is called the antecedent of the ratio » b is called the consequent of the ratio » a and b are 


called together the two terms of the ratio. 


Unit L 


| Properties of the ratio 
Property o 2 


The value of the ratio does not ё 
the same non-zero real number. 


hange if each of its terms is multiplied or divided by 


For example: For example: 
1:221x(4) :2x(4) 4: NE 
16=2 29 


е 248 


The value of the ratio (+ 1) changes if we add or 


а non-zero real number. 


subtract (to or from) each of its two terms 4 


i.e. 
For example: For example: 
3:423 4 (0:4 (0) 5:8#5-@):8-@) 
ie. 3:424:5 Пе. 52:82215 
Second | Proportion | 

The opposite table shows two sets of numbers. 
If we look at these sets » we can notice that : | Тһе ѕе (А) | 2 | 4 | 7 3 
a 73.6 each of them equals £ | The set (B) 8 | 16 | 28 | 12 


BE 28-12-24 


In this case » we say that the numbers of set (A) are proportional to the corresponding 
numbers in the set (B) 


The previous form which expresses the equality of two ratios or more is called proportion. 


—Definition of proportion = 
It is the equality of two ratios or more. ela 


AR 


3 : 
Singer » then the quantities a » b > c and d are proportio 
And vice versa : If a » b „с and d are proportional » then : 

+ (a is called the first proportional. + [b lis called the second ТОРОО E 
po is called the third proportional. * (а is called the fourth proportional. 


a and d | are called extremes and | b and c аге called means. 
E - 


For example: The numbers 1 »4 » 7 and 28 are proportional numbers > because 7 4 
(7) 15 the third proportional » 


eee 


And: Mi is the first proportional » (4) is the second proportional » 
(28) is the fourth proportional» | 1 and 28 jare the extremes of this proportion and | 4 and 7 | ч 


аге һе теапз. 


Properties of proportion 


$ pi-i > then : a x d = b x c (the product of the extremes = the product of the means) R 
ya 
ach ratio by bd » we get: + xbd= xbd н 


оре 


"The reason : If we multiply e: 
Le.axd-bxc 


Choose the correct answer from the given ones : 
1 The third proportional for the quantities 2. » 4 and 20 is 


(a) 10 (b) 15 (c) 20 (d) 40 

2 The fourth proportional for the numbers 4 › 12 and 16 is 7 
(a) 24 (b) + 24 (c) 48 (d) +48 

3 I£2 , X »4 and 6 are proportional > then X = «7 
(a) 1 (b) 3 (5 (0) 8 


a (a) The reason : Let the third proportional be X 
-. The quantities 2 »4 > X and 20 are proportii 


X -.2x20=4xX 
x=10 


20 
=4X 


B s 


i e value of : X 
ENI If the RR X +23 » 15 and 69 are proportional » find th 


NE oe cl 


Example Ej 


Solution 


(48 


Solution 


e subt 
sit will become 3 3 Tact from both terms of the ratio 3 


rth proportional be X 
4,12 » 16 and X are proportional 


12 x 16 
.4xz12x16 + X 


2 (c) The reason : Let the fou 
= The numbers 


2 ,xX ,4 and 6 are proportional 


The reason : '* 
3 (b) x=12 .X=3 


Find the number that will be added to each of the numbers : 1 » 13 »7 and 
31 to get proportional numbers. 


Let the numberbeX ~. 1+X>13+X>7+X »31 + X are proportional, 


„lH TX E 3D Ke Qo; 13) 

13+X 31+X 
1. 27432 X 431 2 X74 20 X+91 532X-20X5891-53] 
112362:60 cS +. The required number = 5 


If (2 X+ 5) : (3 X-3) 25:4 ‚find the value of: X 


2X+5_5 

35.3 240 х+5)=5(3х-3) 
8X+20=15X-15 220+15=15х-8х 
»35=7xX X= 35 


Find the number that if we add to th 
> the result will be 6: 7 


Let the required number be x 217+ 6 
| só 
“717+ X)=6 (22 4 x) 500947 Ч 
*7Х-6 Х= 132-119 See 


“+ X (The required number) = 13 


property E 
= 
p 


a = 
^. dsb xe then 
Ifa ps go b р 
аха _bxec ene Beer 
ach side by bd swe geti pg ^ bd іе. ^а 


The reason : If we divide e 
Also we can deduce (һа: — 


O: dr. ND 
eIfaxd=bxe „then — = = 
Nay с d 
on 
eifdxd=bxe then = 
Lo? с 


In each of the following > find + if: 


Ш 12 x=3 y 
1 -12X23y 
74 v4X-3yz0 DUO 


EAX-3y):2Xry)= +, find in the simplest form the ratio X : y 


.4axX-3y_4 
res 1 7(4X-3y)=4(2X4+Y) 
428X-21y28X44y 228 Х-8 Х=21у+4у 
220 X=25 y ie 
y 20 АУУ, 


112Xx?-6y?=Xy »find:X:y 


b. 2 
„2x?-6y?=Xy 2X°-Xy-6y=0 
n (2X+3y)(X-2y)=0 ..2X+3y=0 I 


»then2X=-3 y 


or X-2y=0 >then X=2 y us E 
EE AS Е Т 


EI 


^ А 
EAS (1 1#2а-56=0, find :— Eu 
| (3r 22-7 , then prove that : у 
мл Зу 6 
(3)1f4.a2—9b?=0> find :a : b 


Property (3 


Bae а DE 
VOSTRI s then E @ 


The consequent of the first ratio 


H The antecedent of the first ratio _ [ume 
E The antecedent of the second ratio The consequent of the second 


me Nemo 
The reason : If we multiply each ratio by -> » we get : 7 c 
paa b 

dug e 


For le:1f-3.— b. Ew 
example: If 4 “з then 5 


[Property Ca) 


It =< sthena=cm and b = dm (where m is a constant #0) 


For example: 1f “= 3 then: a=3m >b=4 m (where m is a constant #0) 


Example El Wa:b=3:5 ‚find the ratio 204—7p - ISa+b 


Solution .. 2-3 
Fab als 


Ben a), iuo 


ab = = 
Data en 
5 + 


Lesson One . 


3 
(7ах+4Ьу) » (11 ay+bX) 


If >= 2 and = = 2 > prove that : 
,12 and 14 are proportional quantities. 


Example El 


solution sa22m» b=3m (wherem#0) 
SS 


2 

3 

2 2 Х=3К > y=5k (where k #0) 
[Notice that : We used two different constants m and k] 


Substituting by a >b » X and y 
$ 7aX+4by_7x2mx3k+4x3mx5k 
"HaysbX 11x2mx5k+3mx3k 


_42mk+60mk _ 102mk _ 6 
=T10mk+9mk 19mk 7 


= 


2 


m 
.(TaX+4by)>(llay+b X) » 12 and 14 are proportional quantities. 


Em 1 = 2 , prove that :(2X+y) »(X+2y) +12 and 16 are proportional 


ї 
i fl 

i quantities. 
i 


aja 


The ratio between two real numbers is 4 : " 
If we subtract 16 from each of them » then the ratio between the two 
obtained numbers is 2 : 5 Find the two numbers. 


Let the two numbers be a and b 


ates „a=4m »b=7m (where m #0) 
„20-1622 214-32 = 20 m- 80 
: 80-32 = 20 т 14 т ..48=6m m= =8 


a1=4x8=32,b=7x8=56 i.e. The two numbers are 32 and 56 


The ratio between two integers is 2 : 5 If 2 is subtracted from the first integer 
and | is added to the second › then the ratio becomes 1 : 4 
Find the two integers. 


rtie 
In this lesson » we will study the property (5) Bom properti 
this property » we will study an important remark in 


| Important remark 


s of proportion » before studying 


proportion to help us solving problems. 


a c 
i iti 1 =—= then 
* If a » b »c and d are proportional quantities and we assume that : = d m» 


a)=bm » (c)=dm 


For example: 


* Generally 
If a »b »c »d »e »f >... are proportional quantities and we assume that : 


BRL e = (S 
pui -msthen (a/=bm , c)=dm › e)=fm »-* 


Example EN i5, ,, 


>< and d are proportional quantities , prove that : 


7а-5с 7b—5q 2 rr e+e 
ab + cd 


Solution 
>@= ът, (су dm 


ыр” =2b+3d 

m maesa L RHS 

54 7 Hs 
52 b-Sd 


z e =m -. @=bm >» ©=dm 
. atc . bm+dm _m(b+d)_ (D 
brd — b«d (b +d) 
40 _ (bm)?+ (dm)? _ bem? + 2 m m? (2+2) m Q) 
>" bcd bmxb+dmxd b?m+d?m m (b? + d?) 


2 
В DI atens а? +с 
From (1) and (2) we deduce that : TONS BORN ed 
Example If a »b »c »d »eand f are positive proportional quantities » 


DR A 
rove that : ja EC A 
р b?+d?+f? b 


Solution = =m .@=bm » ©=dm > (e) = fm 


. асе (bm)? + (dm)? + (fm)? _ b? m? + d? m? + f? m? 
Up +d? + f? b? +d? + f? b? + d2 +f? 


m? (b? +d? +f?) Afm? 
= A M Beto 
(b? +d? +1?) 


7 O .5a-2c _4a+3c 
к Ho et оъ оа 404 5d 


Property э 


We know that : 


+ If we add the antecedents and consequents of the 1 and the 2" ratios» we get the ratio 


m z 5 z à which is one of the given ratios. 


* Also if we add the antecedents and consequents of the 2% and the 3% ratios» we get 


the ratio A = E = one of the given ratios. 


+5 
* If we add the antecedents and consequents of the three given ratios » we get the ratio 


94643 _ 18 
15+10+5 30 


= i = one of the given ratios. 


Unit 2 


+ Since the ratio does 
then if we multiply the two terms 0 
two terms of the second ratio by any 


rms by a non-zero real number _ 
y number as 2 and multiply the 
4) » then the previous proporti 4 


we multiply its two ie 
f the first ratio by ап 


other number as E 


not change if 


stays true. 
18, 24 $i 
Le. 30 — —40 40 5 j 
nsequents of the first and the second ratios > we get 


+ If we add the antecedents and CO! 
-6 — 3 = one of the given ratios. 


Ele es 
the ratio 50240 10 
e If we add the antecedents and consequents of the three ratios» We get the ratio 


o = = = 2 = one of the given ratios. 


From the previous points » we can say that : 

If we have some equal ratios » then we can obtain many 
any of us initial ratios. This will happen by adding the antecedents and consequents of | 
all the ratios or some of them directly or after multiplying the two terms of each rati 


a non-zero real number. 
a 


other ratios » each of them equa | 


i.e. 


[p ES LS 
Dos = «and тү >m, » m, » -- are non-zero real 


m; a+ m, € +m; et: 


» then 


orm di = one of the given 


find ;2=b+e 
a+b-c 
Multiplyin 
£ the two term 
S Of the 2nd rat 
atio by (— 


antecedents 
ents and the consequent, of 1) » then add the 


the three ratios : 


pci Fhe 
Of the given ratios 


in de 
sÉcbte asp. 
ee 


arg ad 6 


Lesson Two 7 


Another solution : 


Ж. b 
La: 22m “a=4m 5 b=5m s c=3m 


„achb+c_4m-Sm+3m, 1m.1 


"aeb-c Am+Sm-Im 6m 


Example EJ Х+у y+ız_2+X x_y-X 
If Sens wal? prove that : 7 «1, 
Solution Multiplying the two terms of the 2™ ratio by (- 1) and adding the 
antecedents and the consquents of the three ratios : 
. Х+у-у- ztz4X 2X X i i | 
Зат т-п+п+ | СТЕ Salate dai de 


Multiplying the two terms of the 3" ratio by (= 1) and adding the 
antecedents and consequents of the 2" and 3° ratios 


2 142222 YOX one of the given ratios D 
m+n-n-l m-l ЖС 
From (1) and (2): = | 
EXT Дын m-l fh hay thE: К уан 


yw 2+4b_ a+4b _ 4b+7c ZI CERN 
X+2y 2y+5z 5z+X” жү siste sit 


Multiplying the two terms of the 2% ratio Бу (- 1) » then add the 
antecedents and the consequents of the three ratios : 


| a*4b-4b-7c*7c*a _ 2а _а _ one ofthe 
'"X42y-2y-5z45z4X 2X X one o given 


Multiplying the two terms of the 3" ratio by (- 1) » then add the 
antecedents and the consequents of the three ratios : 


a+4b+4b+7c-7c-a _8b_ one of tho given ratios, 
*Uxelye2ys$2-$z1-X 4y Y gun 


From (1) and 2) : +. Il => 


TRY Д 
yourseli 
x y 1 
a-2b =p-2¢ c-2 ' 
„Х+2у-2 y+2z 
4 that; 3a-Sc b-4a 


ee 


| x y 
fi iti - | 
De inition ET | 
The quantities a » b and c are said to be in continued proportion if — = 26] ог b^-ac 
сї їга proportion: 
i l »c is called the thir 0 tional 
i i i lled the first proportiona 
In this proportion »a is са : | 
and b is called the middle propor tional (pr opor tional mean) 


For example: 


i i SEXO ause : (6)? 2 4x9 
The numbers 4 » 6 and 9 form a continued proportion because : 67 9 9 Бес 


where 6 is ће middle proportional 


»4 is the first proportional and 9 is the third proportional, 
pouce that : 


| @ ifa ‚band c are in continued Proportion > then : b?=ac¢ 
| and the two quantities а and с sh 


ould be either both Positive or 
| For any two positive numbers or 


both negative, 
any two negative numbers X а 


nd y , there are two 
| middle proportional (Tx y апа -}ху ) 

dr ES s 158 
Example EN Choose the Correct answe, 


r from the given ones : 


1 The middle Proportional between 5 


and 20 15... 
(a) ~10 (b) 10 (c) +10 (d) 100 
2 The middle Proportional between 3 and L RUE 
(а) x 1 (b) 9 (c) 1 (d) +9 
3 The е Proportional between 3 er 27 Xis E 
= (a) 9x (b) x 9 x2 (c) 9 x 


“4 The first proportional of 12 and 18 is - = 
(a) 8 (b) £8 (c) 12 (d) 27 
5 The third proportional of — 6 and 1218-9 
(a) – 24 (b) 6 (с) 18 (d) 72 


1 (c) The reason : The middle proportional = + 5 20 = +100 = + 10 
2 (a) The reason : The middle proportional = + „| 3 х i = ET = 1 
3 (b) The reason : The middle proportional ==/3x7x27x==1/81x* 


Solution 


=+9x? 
4 (a) The reason : Let the first proportional be a 
EL Ио а= 1220298 
o E a= =8 
5 (a) The reason : Let the third proportional be c 
600101 dE отаи 
re er; 24 


E (1) Find the middle proportional between 32 and 18 


(2) Find the first proportional of 8 and 16 


Ifa > b and c are in continued proportion and we assume that : т=р=т 
>= . (b)=cm a) 
‚then = m 2 (b)= 


оет л а= bm 


Substituting for b from (1) : ~. а= (ст) m 


Example Ifa » b and c are in continued proportion » 


4a2-3b? _ 
prove that : 4-32 


à M $ 


v 
Atle fel gt эш otek) рако 57 


Lesson Three — 


[| Generalizing the definition of the continued proportion 
The quantities a » b ‚с »d »-. are in continued proportion if : 


For example: 


The £i 16 , 24 „36 and 54 are in continued proportion 


SATIN (er FEN 
because : 16 = 36754 (each ratio = =) 


Gon ^ (e)=dm 


=m +. Б= cm 


Substituting for c from (1) : .. b = (dm) m 


„gem г. а= bm 


. Substituting for b from (2) : .. a= (dm?) m 


ie. 3 E + 

з ee EE cens: peg 
p E === ms then[c = dm)» (b= dm [апа а= dm н 
Example Ifa >b „с and d are in continued proportion 


a+d E С 
> prove that: 577 = 


одрази | 2 dm? = dm?’ 

Le =e = u A dl > (b) s dm »(2)2 dm 
acd _ dm’+d _ d(m+l 

"b-c+d dm?-dm+d d(m?-m+1) 


_(m+l)(m-m+l) 


^ =m+1 
m*-m+1 
a-c_dm*- dm — dm (m*= 1) _ (m- 1) (m+ 1) 
> =m+1 
b-c dm?-dm dm(m-1) (m – 1) 

ard _a-c 
From (1) and (2) » we deduce that : т=р= bat 


If a 5b „с and d are in continued proportion » prove that : GE EEA 


Direct variation 
and inverse variation 


[First | The direct variation 


Definition 
Iis said that y varies directly as X and it is written y œ X if|y=mX 
—— - - —— К 


ce \ 


у 
Le, ox = m , where m is a constant # 0 | 


„the relation : y = m X is represented graphically by a straight line passing through the 


origin point (0 > 0) 


For example: 
The perimeter of the square (P) is varying directly with its side length ( () and it is written 
as Po l 
Because: P=40 or q =4 P 
20 
and the following table shows some values of 
Land the values of P corresponding to them. 19 
— 12 
| Side length % 1 3 4 | 
8 
| The perimeter (P) 4 12 16 | 
4 
and the opposite figure represents graphically l 
the relation between P and l 9 li - 29499 40$ 


(61 


unt ££. ao _ 


re 

:ng graphs rep 
Show which of the following g 
Exemple | between X andy: | А 


| 

Solution The graphs which represent a direct variation between X and y аге: 
€ , € and £ because in each of them » the straight line passes through | 

| the origin point. 

4 


Example Е 122 440? -4ab » prove that: a œ b 


Solution То prove that a b we prove that a = m b where m is a constant + 0 
| a +4b>=4 ab КИ 

i . “a -—4ab+4b2=0 

»@-2b°=0 "a-2b=0 


íí wer, 


1 
> for every val 
Ern hi TER, >Y ER, > prove that ау 


Property 
If y œ X » the variable X took the tw 
y , aca O values X and x 


ively »then : У X, 
y respectively > then : EAN 


solution 


‚ht circular cone > its height is constant an, І 
farig length of the base of the cone 
hen the radius length of its 


Example If (V) denotes the volume o! e 
| if (V) varies directly as the square of ral A 
and the volume of the cone was 477 cm? » 


base = 15 cm. 


ius length = 10 cm. 
Find the volume of the cone when the base radiu 


Solution .. y y y? 


V,=? » r,=10cm. 
where V, =477 ст? » 1 =15cm. » V2 


477 x4 _ 3 
: 417 _ (15) = 3 i y, == = 212 cm: 
PEN- 10) 4 9 


ES 


82 If X œ y and y = 2 when X = 40 » find the value of X when y = 3 


| Second | The inverse variation 


—Definition 


It is said that y varies inversely as X and it is written ya = if 


| i.e. Xy = m » where m is a constant #0 ] 


For example: 


The uniform velocity (v) varies inversely as time (t) when the eave 


д red distance (d) is constant 
Because: v=—- or vt=d 


y as the multiplicative ; А 
it is written as : у ос + Itiplicative Inverse of time and. 


na? Б з 10 ab? 


5 *25- 
ab ==) 


SON Sen 
Varies Inversely as b? 


EE Ita? b? +49 = 14 abs prove that :a oc -y i 


ух x «the variable X took the two values X and X, and as a result for that y took the 


two values y; and y, respectively „then : 


The reason : ^^ у= z ‚then y = X where m is a constant # 0 


a X=X у= У > then y, =~ (1) 
1 


pat X= X, y =у› епу, o x^ 0) 
2 

Dividing (1) Бу (2) : 

Ке юа, 2 Xo 

Bex x, X, жох, 


If the length of a rectangle (b varies inversely as its width (w) » when the 
w=8cm. find : when w 23 cm. 


area is constant and {= 12 cm.as 


TE 
bh 
луж, „where (, = 12cm. »w, =8 от. „=? эм =3 cm. 
2 
КИШ, l 8x12 
ee = or = = 32cm. 
mi Ue 
Another solution : 
E e 


(у= т , where m is a constant # 0 
.mz12x8296 .1w=% 
l 


ne (= 12 cm. as w = 8 ст. 
1 31=96 д 


= 3 cm. 
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UNIT THREE 


Statistics 


Lessons of the unit: 
1. Collecting data. 
2. Dispersion. 


Unit Objectives : By the end of this unit, 5 


*recognize the different resources of 
collecting data. 

*recognize the methods of collecting 
data „and the advantages and the 
disadvantages of each method. 

* recognize the concept of the sample. 

e recognize the methods of selection of 
samples, 

recognize the types of the samples. 


«choose the best method to select 
a sample for studying a certain 
phenomenon 
+ use the calculator and the computer 
for generating random numbers used 
in the samples. 
recognize the dispersion 
measurements. 

+ recognize the adva 
disadvantages of the range 05 
the dispersion measurements. 


ntages and the 
one of 


tudent should be able to: 


individuals, 


«calculate the range of a set of 


«calculate the standard deviation of a 


set of individuals. 
«calculate the standard 
simple frei 
«calculate ti 
frequency distrib 
«use the calculator 
standard deviation. 


deviation of a 


quency distribution. 
he standard deviation ofa 
ution of sets. 

to calculate the 


* The statistical investigator collects » classifies » represents and analyses data in purpose of 
deducing some results on which he depends in making the suitable decisions. 
| * The more data is accurate » the more the decisions will be true and reliable. 


* Collecting data in such scientific methods will lead to get accurate outcomes when doing 
operations of statistical inference and proper decision making. 


* Collecting statistical data demands knowing the resources of collecting it and determining - 
the methods of collecting it. y 


|| Resources of collecting data is classified into 


п Primary resources (field resources) : 
These are the resources from which we get data directly. 
Secondary resources (historical resources) 
These are the resources from which We get d. 
by some authorities » formal organisations or persons 
There are some examples for each resource With re dn 
disadvantages of each one : Presenting the advant: = | 
| 
| 


ata th: : 
ata that Previously collected and registered 


п Ргїтагу resources I 


E BORA B Secondary resources 


* Personal interview 
Examples : * Questionnaires (survey) 


* Observing and Measuring 


edia and internet. 


| IR Ocume 4 
f " | Accurac — > nts 
Advantages: | Accuracy. a nn со i Of data of employees 
It needs more time, о Г трапу, 
" Er е ~| Saves in 
Disadvantages : money besides it e effort and -aves 


investigators in large 
—— MÀ нан. — alge s 
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Lesson One 


+ The method of collecting data depends on the aim of collecting these data and it also 
depends on the size of the statistical society under study, 
+ The statistical society is defined as all individuals which have general common characters, 
For example: 
« The workers in a factory represent a statistical society » 
whose individual is the worker. 
+ The pupils of a school represent a statistical society » 
whose individual is the pupil. 
We will show two methods of collecting data : 


ü Method of mass population : 
It is based on collecting the data related to the phenomenon pues study from all 
individuals of the statistical society. 


© Method of samples : 
It is based on collecting data related to the phenomenon under study from a representative 
sample of the society » and applying the research on it » then generalizing the results on 
the whole society. 


There are some examples for each method with representing the advantages and the 
disadvantages of each one : 


| п Method of mass population ls Method. of samples 
* A sample of a patient's blood to mike 
some clinical check up. 
* Census. z 
ARE ODE diii base of all * A sample of some products of a factory 
BRE фр ea to find out if it matches the standard 
employees in an organization. 
| specifications, - 


— 
* Elections. 


e Saving time » effort and money. 

e It is the only method for collecting data 
about large unlimited societies such as 
the search on contents of the desert sand. 


"Ml panclnsivencss. + It is the only method for collecting data 
about some limited societies in which 
E pite society mass population method leads to a great 
^ |. loss in it such as checking a sample of a 


patient's blood because of checking the | 
whole blood of the patient leads to death. | 


+ The results sometimes are not accurate | 

es it needs long time » specially if the sample doesn't represent 
and a great cost. the statistical society authentically » in this | 
case the sample is called a biased sample. | 
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Lesson One 


Second Random selection (random samples) 


It means to select a sample such that every member of the population has an equal chance of 


having selected 
The following are the most important types of the random samples which are : 


п Simple random sample. B Layer random sample. 


Simple random sample 


+ Iris used for the homogeneous societies which are not manually divided into о groups or classes. 
+ It is selected by two ways accor ding to the number of individuals of statistical society as 


the following. 


© ‘The first method : If the size of the society is small : 
+ This method will be carried out as follows : 


© Each individual of the society takes a number > this number 
«written on a card such that all cards are identical. 


There is no difference in colour or size. 


@ Each card is folded well such that the number does not appear 


s then they are put in a box and mixed well. 
Bw select the sample by drawing one card from the box blindly » then we turned well the 
cards and select the next card » and so on till we reach the required number of the sample. 


select a sample of 10 workers from 


This method is suitable if » for example > we 
a factory that has 50 workers. 


of the society is large : 
In this method » every individual of the society has a number » then 
we select the sample using the property of the random number in the 
scientific calculator as in the opposite picture. 


+ We press the following keys respectively from the left : 
Rant 
o ë ө о 


then a decimal will appear on the display in the field from 0,000 to 
* If we get a 1-decimal digit > add two zeroes to make it a part of 1000 


For example: (0.2 — 0.200) 
-decimal digit » add one zero to make it a part of 1000 


0.999 


Unit 3 


: on. 
For example: (0.64 — 0.640) and so 


int „then 
3 » decimal point j . i i 
* Take the number neglecting the decimal Ре essing on to get more Humbe 
selected as a member of the sample > 


the individual who has this y 


epeat pr 
then repeal em 
^ society under s, 
number of soc tudy, 
bers which are greater than the ly 
* We will ignore the numbers Е «ed before. 
-h we selecte 
* And we ignore the repeated numbers Y ng tv is suitable for holding the survey, 
F the society 15 5 
t of the ber of the societ} 
* The percentage 10% of the num 


ing a sample of 25 students from a school that hay 
cting à 5 


This method is more suitable for sele 
900 students. 


B ayer random sa 


a 5 N eu 
^ TS s or made up of qualitati 
* It is used in the statistical societies which are heterogeneous or т p of q ative san, 
that are different in characteristics : n | 
| * In this case » we cannot select the sample by the simple random ee кн 
the sample will not represent the society well because it will not represent all the classes 
of the society. 


Therefore we have to follow the following steps : 


П we divide the Society into homogeneous sets according to the characteristics forming ity 
each set is called a layer. 


We find the number of individuals of each layer » then we find its ratio referring to the 
total number of the society, 


Өт form a sample 5 we select from each layer a certain number of individuals such that 


the ratio that represents each layer in the sample is the same ratio of the layer in the 
whole society » and this by using the following law : 


For example: 
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Unit 3 


Example A A factory pro 


| . 
Solution + The total number ol 


TRY 
», yourself 
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200 TV sets 


duced ў 
ets from 


„300 TV 5 


ре А y 
ts from the 


and 500 TV se 
lect 


from the ty 


the type B 
if we want to se 
TV sets 


a layer 
type C > 
sample formed from 50 
he types 


such that it represents all t 


to examine them. 
"TV sets ch 
Calculate the number of ry sets whi 
should be selected from each kind. 


200 + 300 + 500 = 1000 TV sets. 


of the type A in the sample = 200 59 = 10 
зое XE à 1000 «29 = 10 TV gg 


TV sets — 


* The number of TV set 


| + The number of TV sets of the type B in the sample = 200. x 50= TVs, 
| The numb I cet ч 500 
| + The number of TV sets of the type C in the sample = 1555 Zr Au 

so type C in the s ample 1000 x 50 = 25 TV soy, 


A sci as 3 ale 5 5 Ants W e 
chool has 300 male students and 500 female students wanted to d 
ба & 5 wa do a survey 
on a sample of 2 ale г fe e e ri 
I 4 male and female students epresentin о each layer di 
g ea ayer according 


to its size. Calcula е е С е е sample 
ite the number of students of е h lay rin tl | 
р 


— For the next term 
Ask for 


UICLMOASSER 
in 
Maths & Sc; 
е 
orall educati 
ional sta 
ges _ 


і 


tudied before some of statistical measures which were known as 


ires of central tendency" as the mean › the median and the mode. 


und we know that each of them describe the frequency distributions and the statistical 


data by identifying one numerical value > where the left values centralize about it 


“But in some cases the measures of central tendency are not enough to describe clearly 
the data. 

To explain that » let's study the following case : 
Two sets of 5 students each » an exam of 
maximum mark 50 marks is given for each sets » 
Ihe marks of the students were as follows : 

The set A:29 26 ‚35 „85 ,35 

The set B:8 »35 ,49 »35 ‚33 


At calculating the mean » 
the median and the mode of the marks of the 


students in each set alone » we find the shown 


results in the following table : 


Lesson Two 


Calculating the standard deviation of a frequency distribution : 


Por any frequency distribution : The standard deviation o = 


\ represents the value or the centre of the set > 


k represents the froguence of the value or the set « 
X(Xxk) 
Vk 


culating the standard deviation of a simple frequency distribution : 


Ex ple The following table shows the distribution of ages of 20 persons in years : 


м ої frequences and X (the mean) = 


Theage | 15 | 20 


30 | Total | 
= | 
Number > 3 5 5 1 4 20 | 
of persons 


Find the standard deviation of the ages. 


We find the mean of the ages (X) by using the following table : 


Theage(X) Number of persons (k) | Xxk 
15 2 30 
20 3 60 
22 5 110 
23 5 115 | 
25 1 25 
30 4 120 | 
| | Total 20 460 


— X(Xxk) 460 


: SEEN 
The mean (X) = Sk у = 23 years 


Unit 3 


s two terminal Valine 
ot by hi V 
Remarks 


n 
nced by all value herefore it represents the dis, ^"^ 
The standard deviation 15 influe he range * the 


Pl 
ЗҮ 
„мем value) as 
(the smallest and the greatest Y it. ^ 
^ з original data 
better than the range suring units of the ori у 
‚ тей 
> the same me in and their standard i 
The standard deviation has tons disperse 
homogeneous have less dis] 

The values which are more hor ^ 
deviation is small. 


alues are equal » it is the 
c all values Perey 


" at means th 
If the standard deviation equals zero tha 


3 yersion) 
homogeneous case (the vanished disp 


istri ulate : 
2 For the following frequency distribution , calc 


] a) tt А 2 The standard deviation 
| (1) The mea | 
ir + 9. ] 
| | Sm EST s Hr iui 52 | 
= і ч : е 
| | Frequeney 7 3 5 


Using the calculator to calculate the standard deviation : 


* We can use the calculator CASIO (f X-82 ES » f X-85 ES »fX-500 ES, 
f X—95 ES Plus » f X — 99] ES Plus) to calculate the standard deviation. 


* The following Steps show how to solve the previous example (example 3) using the 
calculator : 


* We will use the calculator (f X-95 Es Plus) 
Step (1) 


| Before inserting the data of the previous 


example, we 
| should set the calculator system b 


Y Pressing the fo 
keys from left : 


Start we е 
L4] (STAT) о (он) 


Then the screen wil] 


llowing 


Appear as in th 


82 


Lesson Two 


| step (2) 


| ¿we insert the values (X) in the case of simple frequency 
distribution or the centres of sets (X) in the case of 


frequency distribution of sets in the first column (X) 


«With respect to the previous example : 


We insert the centres of sets : 


| 40:550 560 » 70 » 80 and 90 by pressing the following 


keys from left as follows : 


'- 9099999990 
9000000000 


Then the screen will appear as in the opposite figure. 


| Step (3) 
Use the key O move to the second column (FREQ)> then insert frequencies y 


10 514.520 »28 »20 and 8 by pressing the following keys from left as follows : 


| 
| 000000000000000000 


Thus we insert the data of the previous example on the calculator. | 


р 22 = = 


| step (4) 
For finding the value of the standard deviation » we press 


| the following keys from left : 


800 0-0 


Then the screen will appear as in the opposite 
+, Standard deviation O = 14.15 
UM ee ЕЕ. 


figure. 


Trigonometry 


and G eo m e try 


Trigonometry 


Le is of the unit 52 
1. The main trigonometrical ratios of the acute angle. 1 
2. The main trigonometrical ratios of some angles. 


Unit Objectives : By the end of this unit, student sh 
*recognize the main trigonometrical jor 
ratios of the acute angle. 

* recognize the main trigonometrical 
ratios of the angles of measures 30° 
60° and 45° 


Enriching information 

Trigonometry is one of mathematics branches and it is or 
Concerneds studying the relations between the sides and angles of t 
ratios as the sine and cosine of the angle 


“Ancient Egyptians were the first to use the trigonometric theorems 
and manufactoring motors 


overing 


ne ofthe 


and temples 


and rules in buildin 


‘Trigonometry has many applications in surveying roads 
Playgrounds, calculating geographic distances and astronomy disc 


> AD // BC and BD is a transversal 

т (4 ADB) = m (Z DBC) "Alternate angles" 

-. tan (Z ADB) = tan (Z DBC) 
АВ DC 


ome: 
"AD BD DES 


^. ЮС = 10х82 134 c 


notice that A150 You can Some tiis Example рушыла не ЕШ 


gn In the opposite figure : E 
ABC is a triangle in which : 
m (Z B) 290* DC BC EC AC E 
where DE L AC » DE 23 cm. and EC = 4 cm. Ss 
prove that : sin A cos C + sin C cos (4 EDC) = 1 c D B 


Now at 
all bookstores 


The main trigonometrical 
ratios of some angles 


In the opposite figure : 


A 
ABC is a right-angled triangle at B in 
: A 60° 
which : m (Z A) = 60° and m (Z C )=30 
and it is called "thirty and sixty triangle". 2 
And in it > the length of the side opposite to the angle of measure B ( 


30* equals half the length of the hypotenuse. 


i.e. AB =} AC 


N| 


Assume that : The length of AB = l length unit 5 then the length of AC=2 l length unit. 


By applying Pythagoras’ theorem to find the length of BC » we find that : 


ҮЗ 


ДОР ч 
=1:2:ү3 i 
B 


And from A ABC » we can find the main trigonometrical ratios (8 
of the angles measuring 30° and 60° as follows : 


| А e AB. — ` з | > 
IE sin 30° = AC” i cos 30° = BC = LE tan 30° = AB zl. | 
| Р < АСС вс уз | 
ове Т | oe CAB re 
60%) sin 60° = AC 2 EAS ay tan 60° = BC =ўз 


= AB 


„мес keys 
In the calculator » there are three К 


[1] The key E) means sine 
п The key E) means cosine 


[3] The key @ means tangent | 

г metrica 
ese keys we can find the main trigono! 
known. 


By using th 
ratios of any angle if its measure is 

4 each of the followi 
Example By using the calculator > find the value of lowing 
cimals : 


| approximated to the nearest four de 
| 


2 cos 72° 35 3 tan 50° 46% 


1 sin 36° 


Solution Use the keys of the calculator as the following sequence from left : 


| ^. соз 72° 35 = 0.2993 


’‚o99099090099099 


| tan 50°46 25 = 1.2250 


ET By using the calculator, find the 


va 
approximated to the nearest th іме of each of the following 


ree decimals : 


(1) sin 35° 12 ; 
(2) tan 58° 24 


Unit 4 


Solution .. ABCD isa rectangle. 
"m (Z В) = 90° 


In AABC: 


x 6 
ec 3 


sin (Z ACB) = 


And by using £a iM E 
) (First ге 
| m(ZACB) = 27°29 i irst гесу 


| H . 
> d that : —— — 3 
>: cos (Z ACB) = ВС. Notice i pe 
AC Also » you can find the length of BC 
; usine Pythagoras’ theorem in A | 
| ^cos27 29 1] = ВС [ue y ^" | 


`. BC = 13 x cos 27° 29 1T. 


`. The area of the rectangle ABCD = AB x BC 
SN 3 
=6x13 x cos 27° 29 11 = 69.2 cm? 


(Second reg.) 


In the opposite figure : 


ABCD is a rhombus ; whose diagonals intersect at M 
If AB 2 5 cm. and AM 2 4 cm. 


> find: 
(1]m (4 BAD) 


| (2)The area of the rhombus ABCD 


Free part 
Notebook / 


* Accumulative tests. 


* Important questions, 


* Final revision. 
| * Final examinations. © 
Your Way to Success 


——— — 
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UN FINE 


Analytical geometry 


Lessons unit 
1 Distance between two points. 
2. The two coordinates of the mid 


3. The slope of the straight line. 


4 Theequation of the str 


aight line given its slop 


the intercepted part of y-axis. 


Unit Objectives : By 
*find the distance between two 
points in the co 
"Аа the two 
midpoint of a line segment 
*lecognize the slope of the straight 
ine 

“а ђе зоре of the straight line 
p the meosure of the positive 

Je which this straight line 


the end of this unit, student shou 


makes ¥ 
of the x-a 


point of a line segment. 


e and 


er 


Use 
your smart phone or 
tablet to scan the 
QR code and enjoy 
watching videos > 


| g 
ae J| 


— 


Let M (X, »y,) and N (X, >y,) be two points in the same coordinates plane. 
From the geometry of the figure we find that : 
NL=NB-LB=y 

Generally NL = | y, — y 


Similarly LM = BO- AO = X 


Generally LM =| X, - X, | 
A NLM is right-angled at L 
^ (MN)! = (LM)? + (NL)? 


2. (MN)? = (X, - X,» (y; - y, 


i.e. 


The distance between the two points M and N equals (x, =X) + (= 


and we know that : 


EN? 2 imi 
(X, - Xy? - (x, -%)? » and similarly : (y; уу)? = (уу -y,? » therefore : 
The distance between the two points M and ( | 


N equals а Ax oy 
Generally : quals also (X,-X,) +(y,-y,) 


102 


The two coordinates of 
the midpoint of a line segment 


Lesson 


y, y and B (X5 > уз) are two points in a coordinates plane 
(X, ? 2 


AQ rey ; 

am (X sy) 15 the midpoint of AB - 
ho VIDEO 
from the OPP site figure : $ 
AAEM and A MNB are congruent 
- AE=MN > EM=NB 
XX] = -X , TEA A ce i 
b indt (хы | 

IX=X,+ , 2y=Y,+Y 

X УТТУ? 
¿X= TR д y= 
Xx + X, YytY ) 
M= ( AR T. 

For example: 


IX, -2) , Y(-1 5-4) and Mis the midpoint of XY „then: 


ren). =) 


; 111 


You studied before the slope of the straight line given two points on it 


B are two points in the coordinates plane where A (X, » у) and B (X, »y,) 
2 Iy 


КА and 


> then: 


Inthis lesson » you will learn : 
the slope of the straight line given the measure of the positive angle which 


«How to find t 
this straight іле makes with the positive direction of the X-axis. 


„tween the slopes of two parallel straight lines. 


«The relatio 
f two perpendicular straight lines. 


‚The relation between the slopes o 
And before studying these topics » you will study the positive and negative measures of 


an angle. 
| The positive measure and the negative measure ofanangle 
y 


In the opposite figure : 


TAB intersects the X-axis at the point C » then AB makes 


Wo angles with the positive direction of the X-axis. 
“One of them is positive (i.e. It has a positive 
> taken from the positive direction of 

€ X-axis to the straight line in the direction of 


ШҮ КОШЕ 
islockwise and it is Z DCA 
115 


Г 
Lesson | 
ple a Find the slope of the straight line w Three 
m 


the positive direction of X- hich mak 


is es г 2 
axis where the me а Positive 


asure of the 
2 124° 


angle with 
. angle is ; 
15 13 


1 45? 
ution 1 The slope of the straight line = tan 45° 
а S°=| 

2 The slope of the straight line = tan 124° 13 13 
764 5 12 = 


Start 
- 


grample И Find the measure of the positive angle (0) which the strai 


with the positive direction of X- ight line makes 


axis if the slope of the Straight line is : 
1 1.486 : 
O 2 ү : 


13 


lution 1 -:m=ta 
so m = tan Ө -. tan Ө = 1 486 


^; The slope is positive 2. Z Osa acute angle 


Start ‘SHIFT 
—.qouwuweouoouoc 


-m(Z 0) =56°3 41 


2 :m=tan® ne 
{з 
‚Ше slope is negative +. £ Ө is an obtuse angle. 


By using the calculator as follows : 


". EROS 


We will find the calculator gives 


Y Negative 
angle 


| the result — 30° | 
Where the calculator is programmed to gel 
the acute angle only either negative or positive 

: finding 
But the required is the positive angle » 50 we find m (4 €) by RE 
30° 


the supplementary of the angle of measure 


Then : m(Z 0) = 180° – 30° = 150° 


117 


К opposite figure : 
In L, are two parallel straight lines of slopes 
ri "T respectively and make two positive angles with 


fi itive direction of X-axis of 
udi and 6; respectively » then 
pr 
lle 70,29, corresponding angles 
nd, = tan O) son) m, 
we deduce the following : | 


JA 


can deduce the opposite : 


Alo. WE 


Prove that : The straight line which passes through the two points (2 , 3) 
and (—1 » 6) is parallel to the straight line which makes with the positive 
direction of X-axis a positive angle of measure 135° 


Solution The slope of the first straight line m, = — = —=-1 | 


» the slope of the second straight line m, = tan 135° =-1 


m =m, +. The two straight lines are parallel. 


Example Kl IA(1>)2) > B(2>3) » CC4 > 1) and D (X > 2) are four points in 
the Cartesian coordinates plane and AB // CD , find the value of : X 


Solution .. Ag jj CD 
+. The slope of the straight line pass 


es through A (- 1 +2) and B (2 +3) is 


| equal to the slope of the straight line passes through C (- 4 >» D) 
and D (X »2) 
our d “sq 


2 ur 


E X-(-4) a 
TAFE ya al 


dinates plane * prove that the points A (-1 6 
an coore > 


mple LJ In the Cartes? 
- 1.5) are со! 


linear: 


BOs 4yand € (2 


6 10 - 
ое 4 ^. = 3 
Solution ~ Theslopeof AB= ZEN 4 


or 15-6094 29 n 24 А p 
+ the slope of ВС = 2-3 к= “2 
AB pE ~ АВ// BC 
‚ The slope of AB = the slope of BC 


he 


point between Notice that: 

If the slope of AB = the slope of x 

then A + B and C are collinear Bi 
. 


«v B is a common 
AB and BC 
. As Band C are collinear. 


| TRY, 7 1) Prove that : The straight line L} passing through the two points (1 , 5) 


and (-25- D is parallel to the straight line L, that Passes 
through the two points (0 +- 1) and (5 +9) 


3 M the straight line AB // the X-axis where А (5 »- 4) and B (-2 , yj 
» find the value of : y 


The relation between the two slopes of two perpendicular (orthogonal) straight lines 


If L, and L, are two straight lines of slopes m, and m, 


m xm,=-1 


d vice versa : If L, and L 


Example EZ 
Example Eg Prove that : The strai 
(-1 +4) and (3 , 7) is 


| through the two poi 
| Solution point 


ght lin in 
€ L, which passes through the two points 


Perpendicula 

sa Ww ular to the straight line L, which passes 
* Thes > Dand (4,3) 2 Which p 

d € slope of L, = Tad У 


— xd 
3-00) 7 | the slo 3 
э thes a se дел ШШ: 
slope of L, x the slope of a 3 
120 9 LSS 4 
| LN 


teral is а 
following proP 
TELE 


То prove that a quadrila 
we prove only one of the 


Each two opposite sides are parallel. 
n length. 


qual in length- 


Each two opposite sides are equal i 


Two opposite sides are parallel and e 


The two diagonals bisect each other. 


d $ s or square, 
| To prove that a quadrilateral is a rectangle, cin ten j 
A we prove at first that the quadrilateral is a para elog; , then : 


is a rectangles we prove only one of the following 


* To prove that the parallelogram 


two properties : 


(1) Two adjacent sides are perpendicular. 


( 2) ) The two diagonals are equal in length. 


* To prove that the parallelogram is a rhombus> we prove only one of the following 
two properties : 


(1) Two adjacent sides are equal in length. 


(2) The two diagonals are perpendicular, 


* To prove that the parallelogram is a 
Square» we prov. А 
properties : ргоуе only опе of the following 


a Cartesian coordinates plane » represent the points 

Р аз ДО) a B(-5>0) > C (0 »— 7) and D (8 >- 9) 

jp 7 A : n prove that the quadrilateral ABCD is a parallelogram. 
„the 


on 


— _0-(2) 

.; The slope of A Ss 
әш" 2: мз. SER 
ее; DET MR 

egre) 

„the slope of CD === y 
Mp 
Sr 


+, The slope of AB 
= the slope of CD 


- AB//CD 
-» The slope of AD = AREA A 


-7-0 _-7 
0 cT 


> the slope of BC = 


2 AD // BC (2) 
From (1) and (2) : -. The quadrilateral ABCD is a parallelogram. 


sample [i] Prove that : The points A (2 »— 2) -B (8 »4) -C (5 » 7) and D (-1 > 1) 
are vertices of the rectangle ABCD 


Solution :: The slope of АВ = 2224-26 — | 
EHE 
= Tl 600 
ale slope of. CD тевд 
2. The slope of AB = the slope of CD -. AB// CD (1) 
-> 2-1-3 М2 
The slope of AD = — — -——- 
e slope of AD 2-CD^ 3 
A 4-7 -3 
the slı БНС === 
> the slope of BC mes 1 | 
7. The slope of AD = the slope of BC -. AD// BC (2) 


From (1) and (2) we deduce that the quadrilateral ABCD is a parallelogram. _ 
* The slope of AB x the slope of BC = 1 x- 1=-1 
^ AB.LBC +, The quadrilateral ABCD is a rectangle. 


Jane > represent the points 


5) and D (- 2*3) 


ian coordinates P 


Example e ff On a Cartes 
19 
A(-3>-3) ° BG) > B 
„then prove that the quadrilateral 


D is a trapezium, 


е BA Gr. 
2) ТЕГЕ ЫЕ 
„u Lig} €. 
rear HER : 


the slope of NS (= ES) 


ЖОЕТ: 
Solution `~ The slope of CD = T- 3 
SEAT 


е! 


vena К |. 
АВ | 
бр= a | 


+. The slope of С 


 CD/ AB 
p 


The slope of BC = 7—3 4 [ 


a BSG ALL j} 
» the slope of AD TE) ll LACE. 


^. The slope of BC + the slope of AD E 
y 
+. BC is not parallel to AD (2) 
From (1) and (2) : 
~. The quadrilateral ABCD is a trapezium. З E 


For the next term 
Ask for 


© EEES 


Maths E 
& English 
For all educational Stages 


The equation of the straight line given its 
slope and the intercepted part of y-axis 


ge studied before that the relation : a X + by+c=0 where a#0 »b #0 together is a linear 
wes 


lation represented graphically by a straight line and we can find its slope (m) by one of 


ġe following methods : 


Where (X, > у) and (X, » уз) are two points on 


the straight line 


Where 6 is the measure of the positive angle which the straight line makes with 


the positive direction of the X-axis. 


‘We will continue our study about this subject by studying how : 
-Tofi > ne, 
© find the slope of the straight line and the length of the intercepted part from y-axis 
if 
We know the equation of the straight line. 
“To find t dH 
he equation of the straight line if we know its slope and the length of the 


inter 
cepted part from the y-axis. 


Unit 5 


Prelude 
example 


| 


Solution 


| 


126. 


Finding the 
— length of the intere epted per 


d the 


raight line an 
TT axis 


slope of the st 


у+3= O and from the graph 


y the relation 2x | 
je which represents the relation and м 


he straight line. 


Represent graphic all 
«find the slope of the straight hn 
intercepted part of the y-axis by t 
Т ight line which ге n 
аб ght line at least » to facilitat 


of the points of the strai, | 
the variables X or y in à side of the equation 


presents the relation » find two points 
e that » put one of 


„2X-y+3=0 

Ммх=0 „y=0+3=3 

2. (0 + 3) is one of the points of the straight line. 
MxX=-1 „y=-2+3=1 


^ C1 s 1) is one of the points of the straight line. 


i.e. The straight line passes through the two points (0 »3) and (— 1 , 1) 


2 


У 


+ From the graph» we find that : 
OB = 3 length units. 

i.e. The straight line intercepts 
from the positive part from 
y-axis | 3 length units | 


The length of — 


x 
Observing the graph of 
the straight line : y = 2 x 4 3 
We find that : 
y 
“Th TARN 
e slope of the straight line The slope of the straight line 


= the coefficient of X = 2 


* The length of the intercepted part 


from y-axis = | abs 
y-axis | absolute term | = | 3 | Тһе! d 
e length of the intercepte 


= 3 length units, 
part from y-axis 


poo ON 


Lesson 


ani straight line is in the form: y=mX-+c »then ; i 


e UE Ee from y-axis = \c| Я 
И: 


wh of th 
ough the point (0 > c) 


Find the slope of the straight line: 2 Х+5 y - 157 0 


re 
„then find the intercepted part of y-axis. 


solution Write the equation of the straight line in the form : y - m X*c 
„5y=-2%X+15 er 

= лу= 5 x+3 

- The slope of the straight line = 37 and the intercepted part of the 


pmo part of y- -axis is of length = 3 length units. 


m:2x+5y-15=0 


the previous example > observing the equation in the for! 


In 
swe find that : 
; 5 _ coefficient of X _ =? 

E f the s 2606 See 

+ The slope of the straight line = efficient of y 5 
— absolute term ү, 
: m : 

ght line cuts y axis at the point (o > "coefficient of Y Ж, ) i.e. (0 >3) 


+ The strai 
— absolute term | 


rcepts a part of y-axis of length | de 
coefficient of y 


i.e, The straight line inte 
=131=3 length units. 


cz0 th 


he. x gus 
If the equation of a straight line is in the form : à x+by+t 
| _ coefficient of X 8. 
E + The slope of the straight line = efficient СУЗЕ = 
-axis at the point (0 7 с = 


+ The straight line cuts y 


-c 
ie. The Jength of the intercepted part from y-axis =| =| Р 


киийн 5 


For example: 


• The straight line whose equal - ) 
Its slope = =! zl and cuts y-axis at the point (0 A a 
52.42 3 length unit from the positive part of y-ay 
i.e. The straight line intercepts a part of length = 1618 


DER 3-29 


E -0 
+ The straight line whose equation is : 3 X + Y xe 


Its slope = — 3 and cuts y-axis at the point (0 » — 4) ; 5 3 
i.e. The straight line intercepts a part of length 4 length units from the negative part of y-axj 


Example If the straight line that passes through the two points (+ 1 » 7) and (9 ,3) 
is perpendicular to the straight line whose equation is:X+ky-13=0, 


find the value of : k 


Solution Let the slope of the straight line that passes through the two points 


(- 1 +7) and (9 »3) bem; 
Я Tow EN ЕЕ 2 
ао Елу UT: 


Let the slope of the straight line whose equation is : X + k y — 13 = 0 be 


ns idv 08 
MS T 
: The two straight lines are perpendicular 
AN 
m,xm,=-1 AS 
pony a i 
5] 
SIN -5k=2 wks 


> then find the value of : k 


Fi ES 
(2) E the ше of the positive angle which is made by the straight line 
whose equation is : 
quation is: 3X-3 y +5 =0 with the positive direction of X-axis 


(3) Find the length of the intercepted part from 


equation is: 2 y=3 X + 12 y-axis by the straight line 


a 
Lesson Four 


of the straight line given its 


equation 
of intercepted part of y-axis 


di n9 the 
me a род! 


slope ? 


ра mple El Find the equation of dE straight line : 
amp 
> 1 Whose slope == 4 and intercepts from the positive part of y-axis 


3 length units. 


Ў Whose slope = 2 and intercepts from the negative part of y-axis 
7 length units. 
solution y=™ X+c 
+, The equation is : y == i X43 
+, The equation is: y = 2х-7 


Example Find the equation of the straight line which makes with the positive 


direction of X-axis a 
y-axis a part of length 7 length units. 


positive angle of measure 135° and intercepts from 
the positive part of 


Solution -; The slope = tan 135° =- 1 


+, The equation of the straight line is : y == x+7 


Jen point О (0,0) | 


© The equation of the straight line which passes through the ori 


is{ y=m Х |» where m is the slope of the straight line. | 


e The equation of X-axis is(y 29) (y=0) O The equation of y-axis is | X= 0 
O The equation of the straight line which is parallel to X-axis and passes through the point 


(0 D is 


O The equation 
(к +0) is 


point 
f nn ——— dete, 
EPE? 
_ шш гы paleo! (129; 


of me straight line which is parallel to y-axis and passes through the 


уух ferio 


a Find the equation of the straight line which intercepts from the coordinate ў 
port axes (X-axis and y-axis) two positive parts with lengths 3 and 4 length unity 
respectively » then find the arca of the triangle included between the straight 
line and the two axes 


Md AL CE; 


solution. The straight line intercepts from the positive 
ОО |o part of X-axis 3 length units 

| > The straight line passes through the point A (3 +0) 
| -> The straight line intercepts from the 
i 


AR 


positive part of y-axis 4 length units. 
the point В (0 +4) 
points A (3 +0) and В (0 +4) 
Let the equation of the required straight line be y = m X+c 
s where the slope (т) = 275 =- $ ays $ Xoc 
sven 7 The equation is: y=- $ X44 
» the arca of A ABO = y x AO x BO = $ х3 «4 = 6 square units. 


E A person moved between the cities А 


and В wing bis car with a unite 


By a group of supervisors 


EXERCISES 


FIRST TERM 


First Algebra and Statistics 


Relations and 


functions. 
Ratio, proportion, ў 
> Q direct variation and D EA 
^ " r > 
inverse variation. v 


Statistics. 


Lontents 


2 4 Trigonometry. 


2 5 Analytical geometry. „7 


Relations and functions 


1. Cartesian product. Scan 
2. Relation - Function (mapping). | e QR code ] 
solve an и j 

3. The symbolic representation of test on each 
the function - Polynomial functions. — 


4. The study of some polynomial functions. 


€ Remember 


€ Understand 


Find the values of a and b in each of the following if : 
© 


1] (a»b)=(-5 59) 

3] (а-2 5b+1)=(2 »—3) 
5) (a- 7 3 26) =(—2 ,b^— 1) 
7) (a’ y? 1) = (32 V27) 
9)(2a57)=(2b+1 5a) 


1 If(X— 151) =(8 sy +3) s then x + 2у = КЕ (Port Said 19) 


(a)5 (b) +5 
2) If (X+2 sy)=(2 53) sthenX°y+1= 
(a) 3 (b) 2 
|G (зру) =(1 54) sthen X+y= 
(a) 2 (b) 3 


| (a) 4 (b) 2 


| (a) (1.54) (b) (5 +4) 


© Apety — & Problem Solving (8 


J Choose the correct answer from those given : 


| [atf QC ,y?)=(1 54) SX y then Xy - 


[5] If (X -3 , 2°) 2 (2 +16) «then (y Хх) =. 


Interactive test 


2 (a bye (1/25 27) 

4 (65b-3)2(2-as- 1) 
[6] (а + Б) = (2 -a »2b-3) 

8 (а + 7) = (b^ sb) 

10 (3 5b) = (5а 1 54a) 


SY re] (d)25 
(El-Sharkia 20) 
(c) zero (d) ! 
(El-Gharbia 18) 
(c) 16 (d) 17 
(New Valley 22 — Ismailia 23) 
(0-2 (d) -4 


(с) (451) (d) (4 »5) 


wo finite sets 


| Second | Problems on the Cartesian product oft 


E corx={1 2} > Y= {3 ,4>5) »find X x Y and represent it by: 
1 The arrow diagram. [2 The Cartesian diagram. 


Bux-6 4,8} »find X? and represent it : 
° 


[1l By an arrow diagram. 


us ,2,3) >» Y={4} »find: 


MX x Y [2] Y x X Ey? (n (X?) 


[2 By a Cartesian diagram. 


Mirx={2,-1} > Y={4>0} > Z=(4>5 »- 2] »find : 

| MXxY @YxZ Bx? 
| nz) Eh (Y?) (8n (z?) 
H Choose the correct answer from those given : di 
2 IFA and B are two sets » then the set ((X > y): XEA > y EB} 
expresses ---------- (E 


(a) n (Ax B) (D Ax B (c) n(B x A) (d) Bx A 
(eI X- [152] s thenXx Oa. 
(a) X (b) Ø 40} | 
& 20 QD 010) 02,0) 
[SJIFX=42) > Y={3} sthenX x Y = 00.0. к, ү 
р Wd Б 
(a) 6 (b) {6} (е) (2 +3) (d) {(2 »3)} 


[I X = (3] > then X? = ee 
(Cairo 13 — El-Sharkia 17 


(09 (b) G 33) 
\ (c) {9 
(Sf X» (3) sthenn (х2?у— } (d) {3 ,3)) 
(a) 1 
(b) 9 
А (c) {3 53} 
SIX-[1, «з 
(a) X і 2} and Y={3 24}, then (3 ,4)E rs (Qe 2 YA 
s QE. (b) YxX (ох am 
E b^ 7? » Ys (1:2) sthenn(X x Y) aan ST 
am (b) 3 
(8) E If y (x (c)5 
)=3 " d 
> "(Xx Y)=12 sthenn (Y) = 2 (9) 6. 
@4 ae (Cairo 18. El-Menia 19 Port Said 99 ^ 
APRE 


(9 . 


aoe m Ba 


o [8 If n (X?) =9 s then n (X) =. 


(a) 2 (b) 3 (c) 9 (d) 81 


o 991102) =4 » n(XxY)-6 sten n (Y2) = eo (Giza 20) 
(a) 4 (b) 9 (c) 16 (d) 12 

© (If X is a non-empty set »n (X) 2 n (X x Y) > then n (Y) (Damietta 18) 
(a) 1 (b) 2 (©) 3 (d) 4 

° a8 If X and Y are two sets where n (X x Y) = 11 

| sthenn (X) +n (У) = (El-Dakahlia 23) 

| (a) 8 (b) 9 (e) 11 (a) 12 

à MilfaE X? > where X=[X:5<X<7 XEN} then a= 00. (El-Sharkia 20) 

| (8036 (b) {36} (с) (6 +6) (@ [5 7] 


o aG +5)€ {3 6} x {х >8} > then X= 
(Kafr El-Sheikh 18 — Port Said 19 — Alex. 20 — Beni suef 22) 


(a) 8 (b) 6 (c) 5 (d) 3 


wait {2}x{xsy}={2 24) °@ »3)} »then X-y= 
(El-Sharkia 15 — Kafr El-Sheikh 20 — Port Said 24) 


(c) 1 (d) 0 


(a) 1 (b)-1 
B oix v-te ‚бу 9(2 99) 3(3 96) G 


gov {а 51) o0 $3) 0 25] ‚find: 
8)YxX ay? 
(Giza 16 - Souhag 19 — Mec Luxor 22) 


9) 46:46) > (5 ,9)} > find : X and Y 


| 1]Хапдү 


ҥх?={(1,1),(1›,2),(2,1), 2.,2)},їїп4:Х 


Miryxx= {(1 53) >> 53) (3 >3)} > find: xe 


TEE and events ‚4 +5) s represent X and Y by Venn diagram ‚then find : 


o 
| 1(XN Y) x Y BK- a (Y-X)xX 
B orx- (3,4) » Y=44»5}andZ= 16,5} then find: 

"Xx(n2 (£(X-Y)xZ 8 (X-Y)x(Y-2 


(El-Dakahlia 13 — El-Monofia 18 = El-Menia 19) 


| 24 ar A 4 repo fig We л рабо С / 
| & 


unit 1 ө Remember @ Understand ӘР A 


= , =14> ? =14>2» } 
If X 1) 2 { 3} 7. { 546 
{ X Y 1Z by Vi li " fi 


First: 1 X x Y | itai 
a Y? 
EXxZ 
: 7) 

Second : (X Y) U (Y x Z) c 

Fourth : (X x Y) N (X x Z) Fifth : (Z - Y) x 0 
irx-xyYes(as2sa52) > n(XxY)=6 
! Find: MX > Y 2(xN Y) xY (ELS 


Third Problems on the Cartesian product of two infinite sets 


0 0 Identify the following points on a perpendicular graphical net of the Cartesian 
] product R xR: 

A(455) » В(6,-3) » C(-2,7) > D(-156) + EC-4s-5) 

»M (0,6) » К(9,0) 


Then mention the quadrant that each point is located on the perpendicular graphical net 
or the axis it belongs to. 


[17] Choose the correct answer from those given : 


? 1 Which of the following points lies on the second quadrant ? 
(a) G 52) (b) (- 4 55) (0) (3 4-2) (d) (2 ,-3) 
12. If the point (a — b 5 5) lies оп ће y-axis + then. me 
| > (aja=b (b)a+b=0 azb (Da-bz5 
? 3. 13 If the point (5 >b=7) is located on the X-axis , 
| then b = .......... (Alex. H -North Sinai 16 Gema 17— Cairo 18. / 
(а)2 (b)5 (c)7 (d) 12 
t : р 
4 If the point (X ›7) lies on the y-axis shens Xela... nr 
(a) zero (b) 1 (с) 5 
€ 
. ®(х+1 27). 1 er 
+ im > then the point (x , les i 
y) lies in the... 
ET quadrant, N 
(a) first | 
à (Et. 1 
TM (b) second (c) third (d) fourth E 
| "Menthe Pint ( b 3) les in the 
| Cites аы quadrant, 
10 ou 
third (d) fourth 


Exercise One FF 
1 Ir x ER, > then the point Cx: Nx ) lies in the «===> quadrant. (El-Monofia 20) Ў 
(a) first (b) second (c) third (d) fourth 
L (8 If the point (a » b) lies in the fourth quadrant » then a x bee zero 
| (a)= (b) > (с) < (dz 
+ (8) If the point (X » y) lies in the third quadrant » then the point (х? sy) 
lies in the +... quadrant. (EI-Monofia 22) 
(a) first (b) second (c) third (d) fourth 
i 40 If the point (2 a 35) € XX s then = OS (where a # 0) 
| (a) zero (b) 2 (c)2 (93 
" mf (1X]>4)=(3 sy”) and the point (X » y) lies in the second quadrant » 
| then X+ y 2 (El-Sharkia 14) 
| (a) 7 (b) 1 (c)-1 (4-7 
| i8 If a < zero » b» zero » then the point which lies in the second quadrant is ++ 


(El-Fayoum 18) 


(а) (a » b) (b) Ea >b) (c) (a »— b) (d) (- a »— b) 
© Ban If the point (X — 4,2- X) where XEZ is located in the third quadrant 
s then X= un (EI-Monofia 17 — Port Said 19 — El-Beheira 20 — South Sinai 22 — Assiut 23) 
(a) 2 (b) 3 (с) 4 (4) 6 
- (El-Sharkia 18) 


| 
о 114 If the point (k? — 4 +k) lies on the negative part of y-axis » then k=. 
| (a)+2 (b) 4 (c)-2 (d)2 


IfA(-20) » BC253) > CQ ‚ 3) » identify on the perpendicular square net R? 
| the points A »B ‚С and find the area of A ABC « 6 square units » 


Fourth | Problems on the Cartesian product of two intervals 


Es] c3 If X = [-2 »3] » find the location which represents X x X 
| Show which of the following points belongs to the Cartesian product of X x X 
| A(152) > B(3>-1) > C(-1>4andD(-250) 


Qırx=[-2,3] E y = [0 +4] » find the region which represents each of : - 
@xxy ; @YxX ay? 


the correct answer from those given : 

amx-Y=17) » Y-X= {2,4} » XNY= {6} sthen X x Y) N (Y x X) = 
(a) (6 9] )(0:25054) 
(910,7) +4>7+ (110,60) 


(2) {3} x [0 »2] is represented graphically in the figure 


121] Choose 


IX C Y Xx Y - {(а» 1) 
(a>2)» 
ee ors wag »(2>2) (2 „a 


CJ From the school book 


? Relation - Function (mapping) 


ge 
= 
Crd 


Interactive test 


д Problem Solving 


Problems on relation and function from a set to another set 


hoose the correct answer from those given : 
is a function from the set X to the set Y » then X is called 


f f 
(b) the domain of the function f 


(a) the range of the function f 
(c) the codomain of the function T (d) the rule of the function f 
e set X to the set Y » then Y is called 


If f is a function from th 
(b) the codomain of the function. 


(a) the domain of the function 
(c) the range of the function (d) the rule of the function 
3) , (2 »5)} » then R represents a function where its 


If the relation R = {(4 33) «(15 
(El-Kalyoubia 17) 


range IS 
(a) [15254] (b [4 3152 435] (013,5) (4) 


If R is a function from X to Y w here X = {2 
R={(2 »6) »(a »6) ,(5 .6)} »then a = 


(а) 4 (b) 5 (с) 12 (d) 6 


©) Which of the following relations represents a function from X to Y ? 
then find the function range : 


If the relation represents a function > 
3e PR x 


X Y Xx Y 


ө Unaersim- =: 


| ion >then теш, 
yw whic! e a func 
| hich о! the following Cartesian iag 
» whi f foll ti d ms 
Sho ra represents ti 


е set of eac unction ап s range : 
the set f h f ti d it: 
= 


X= {a vb» ) o Y={2.4> 6,8, 10} »which of the following relations is a function from 
= E ; a . . " AM, 1 "n = : 
" ie A Be is not with giving reasons » if the relation is a function » state its range i 
x: EN 2) "ow 2 R,-((a»2) »(b »4) »(b »6) >(c 58 
d = , , (e. 2 
(8 R, = ((a 52) »(b »8) (c > 10)} 


[5] The opposite arrow diagram represents a relation R from the set X to 
? the set Y » where: X2 {3,1,4}, Ү= [1 223438} 

i | Write R 

I | [2 Is К a function ? Why ? 


(8 Find the value of X if (X »2)ER (Souhag 16 — Beni Suef I 


5 IfX={1,253} » Y={1,3,6,9, 12} and R is a relation from X to Y » where 
"a R b" means "a = 4 b" for eacha EX ,b EY 
Write R and show that it is a function and write its 


range. (El-Monofia 15 — Souhag 17 — Matrouh 


u IfX 7 (45658510) › Y={2,3 
"a R b" means "a 


4 55] and R is a relation fro 
-2b'foreacha € X , b ex 
Write R and represent it by an 


m X to Y 5 where 


arrow diagram, 


N EEE 
b=7" for each a EX 


»6} and R is à relation from X to Y > E 


Exercise Iwo P 


[o] 1X={2»4»5»7} » Ү= (4555657 »9} and R is a relation from X to Y where 
. 


"a R b" means "a < b" for each a € X and b € Y 


Write R and represent it by an arrow diagram and also by a Cartesian diagram. 


ҥХ={1,2,3›,4} > Y = (y: y € N sy is an even number < 10} where N is the set 


"of natural number and R is a relation from X to Y where "a R b" means "a =4b" 
for each a EX »b € Y 
1) Write К and represent it by an arrow diagram. 


2 Show that R is a function from X to Y and find its range. (El-Monofia 17) 


iX 2[15253) Ү= (253 7] and К is a relation from X to Y + where "a R b" 
means "a + b =a prime number" for each a € X »b € Y 


4) Write R and represent it by an arrow diagram. Is R a function ? 


2 If 2aR 3 »then find the value of a 


IfX ={-150515253} > Y (05154 5659] andR isa relation from X to Y » 
where "a R b" means "a? = b" for eacha € X »b € Y 
1 Write R and represent it by a Cartesian diagram. 


? Is Ra function ? And why ? (Red Sea 16 — Qena 18 ~ Giza 23) 


ШШ ooarxe( 2.15152) » Y={d 4 5133 58] and R isa relation from X to Y » 
where "a R b" means "a? = b" foreach a € X +b € Y 
Write R and represent it by an arrow diagram and also by a Cartesian diagram. 


(Birxe(-15152] and Y [71 51 54 $8] and R is a relation from X to Y where 


A 3 
"aR b" means "a= 1b "forallaeX »bEY 
Find К » then prove that R is function and find the range. (Luxor 24) 


х= {-2,-1›0›12}айү= {42,31,21 > 4} and R is a relation 
from X to Y where "a R b" means "b=2*" foreach a EX »b EY Write R and represent it 


by an arrow diagram. Prove that R represents a function and mention its range. 


LI 1fX = {2558} and Y = (10 ,16 ,24 »30} and R is a relation from X to Y where 

"a R b" means "a is a factor of b" for each a EX »bEY 

Write R and represent it by an arrow diagram and by a Cartesian diagram. Is R a function ? 

And why ? y 
(WE 


Y - (6.8 1011,15} and R is a relation from X to Y y 


х= {2.3.4} 
en : sb" for eacha EX +b EY 


where "a R b" means а divide 


Write the relation R 


i itself 
Problems on relation and function from a set to 


Choose the correct answer from those given : 
(7) The opposite diagram represents 
a function on X » its range is «=== 
(a) {a} (b) {a sb sc] 
| (c) {а,Ь} (d) [b sc} 


е, 2 Тһе opposite figure represents a function on X 


| > its range is ++ - 
| @f{1»0,-1,-2} (5) {1 505-1} - 7 


| (©) {0,-1›-2} (9) {1 5-1 5-2} 


8 05 {152534} » which of the following arrow diagrams represents a function = " e 
a f 


| E _ x m. 
2 1 5 
T? 
М Fig. (1) - 4 3 i 
5 Fig. (2) EDO 


ү E ҥх-{6,4,з,о, э, 4, 6 


} and R is a relatio 
à is the additive inverse of b" for а on X where "a R b" 


Sacha € X bc x 
OW diagram 
not sand if R j i 
sand if R isa function , mention its rang 
s range 


A 


means 


Wi : 
R sent tby an агг and show with reason if R isa ft nction or 
a 


х= {0,1,2,1 


ISSEY 


эү? ud PONES A SERRE 


mx=([x:XEN>1<X< 3} and R is a relation on X where "a R b" means 


"а + bis divisible by 3" for each a ЄХ »bEX 
Write R and represent it by an arrow diagram » then mention if R is a function or not. 


Andif R is a function » mention its range. (Luxor 16) 


3X2 [1525456 10] and R is a relation on X where "a R b" means 


"a is a multiple of b" foreach a € X »b € X 


Write R and represent it by an arrow diagram and also by a Cartesian diagram. 


Is R a function ? And why ? 


IfX=(-2>-101 52} and Risa relation on X where "a R b" means 


e 
"b =| a |" for each a EX and b € X 


Write R and represent it by an arrow diagram and show whether R is a function or not. 


Ё х={—2›,2›,5} » Y2 1357 > {1 and В is a function from X to Y where "aRb" 
means "b = a? — 1" foreach a € X and b EY 
* Find the value of l 


2 Represent R by an arrow diagram. 


ҤХ={0,4,16} > Ү= {0,2,4} »show which of the following relations represents 
Г] 


a function from X to Y : 


1) R, where "a R} b" means "az b?" for eacha EX »bEY 
2 К, where "a R, b" means "a =1/b" foreacha EX »bEY | 


3| R, where "а Ry b" means d a=b" for eacha EX »bEY 


If R is a relation on the set of natural numbers (ÑN) where "а R b" means "a x b = 12" for each 


of 


aEN »bEN: 


| 1 IfXR4 > then find the value of X 2 Ify R 3 y sthen find the value of y 


bo IfX 2 (150 5-1] 5 R, is the relation of the additive inverse on X and К, is the relation 


| of the multiplicative inverse on X 


| Find R=R, ПК, is Ra function on X ? 


INS fedi - oW oia) pala ol 17 


1 


= 

ü кх={1›2+,3} > y={13> 
T "a is a digit of the number b 
y an arrow diagram. 


31,65 23] and R is a relati 
for each a € X ке 


“means 


(a Write R and represent it b; 2 one 
E Show which of the following is true » giving reas ; 

died 5 23) ER 
(3; Write by listing method : M=(( >23): »23) y 


i re"X Ry" 

a {-151 52} B = (d: d EN} and R is a relation from A to В whe y 

IfAz21-151* > Bz1d: 
"y 22X +3" for each XEA »yEB 


Write R and represent it by an arrow diagram. 


ES itx 2 {1,2,3}, Y 2 (354 55] »show with reasons which of the following represents 
={1, = | 

I a relation from X to Y : i 

(A) L={(1 +3) +(3 +3) +(5 »3)} @M={@ 4) , (1,3) 9(3 93) (3 4) 


HX = {153 5} and R is a function on X where R = {(a 53) »(b > 1) »(1 »5)} 
Find: ï| The range of the function. 


[2] The numerical value of the expression : a + b 


: For excellent pupils tO sey 
е 


& EX-(-2,-1,0,1,2) , Y - [0 
means "a? = p" for each a € X bey 


rite R an mention whether R is i to Y or ? 
t ti a function from X to orn 
Wi а ot. Give reasons 


ls] If f is a function from X to Y where "aR b" 
»XUY=f2,3,5 


means "a divides b" 


for each a x »b 
35] nO) =3andnxxy i 


) LED. 3 
9f the function f and find its range 


111514 ,9 
Find each of X and Yand Write R 


ere "a R p" means "а is a Multiple 


ofb" for each a 
Find each of x and В E »27} Y 


© From the school book 


i The symbolic representation of 
© ЭЎ + the function - Polynomial functions 


€ Remember @ Understand © Apply es Problem Solving 
Interactive test 


E Choose the correct answer from those given : 
The set of images of the elements of the domain of the function 


is called (Damietta 15 — Matrouh 16) 


(a) the rule. (b) the domain. (c) the range. (d) the codomain. 


2 If the function f : X ——» Y » then the range of the function f E (Cairo 17) 
(a)X x Y (b) X (c) Y xX 
з Which of the following functions is polynomial ? 


@ ff =X OC + 72-4) () f: f OQ = х2 +3 
(QfifQocxte xs 6b f: f co - x «s 

4 All the following functions are polynomials except 
()f:f00=2X-5 (D f: f 00 =3 
()f:$00=x(x+h-2) ()f:f092X-7 

5 The function f where f (X) xta 


is a polynomial function of the degree. 


(b) second (c) third (d) fourth 


(Suez 15 — South Sinai 19) 


(a) first 
19 


SER Tre І u 


| одну А Problem Solving 
Unit 1 e Remember e Understand 
Ji ial function of the -= degree. - 
" тһе función f (f 00 8X (X - 2X ) is a polynomia e gree | 
| (a) first (b) second (c) third (noun 
| 2 ч ; zon ofthe 0 m 
5 5 The function f : f 00 = х2-(х?-3 9а polynomial function of the dert 
(a) first (b) second (c) third (d) fourth 
(Port Said | 
e (8) The function f : f 00 = x?(x- 3} isa polynomial function of the -=== degree. 
(a) first (b) second (c) third (d) fourth : 
e [9] The function f : f (N =(X- 5)? is a polynomial function of the «+++ degree. (Оё 
(a) zero (b) second (c) third (d) fourth 
+ Поу (х) = X" 2» f 3) =7 sthen f (X) is of the --------- degree. 
(a) first (b) second (c) third (d) fourth 
© р(х) = Х2- +3 sthen f C2) = —— 
(a) -2 m 
MEM DU QE (a) 9 
A хеп ([2 ) 2 a 
a (2 | 
© lfthe function f : Z E (d) zero 
: ction f : Z —— 7 
en Z where f (X) =X? then f (2) + Со) и 
(b) 4 (c) 8 
© fait f (x)= (d)- 8 
IO EN Sata ОЙ Оа 
(a) 8 06 (El-Sharkia 15 — El-De 
© (SIF (х) - X- Sand 1 M (9-4 
SEO > f(a)=3 sthena=.......... 
2 pe (c) 11 
о 36]ff: 
| f:R— 8 IR where f (X) = xk-2 43 (d) 16 
(a) 5 03 3f (2)=11 sthenk=.. 3 
o 71-150) Ethe eier È (c) 2 " (ELS) 
Set of the functi = 
wo 1 unction f where AOS RR )-3 
3 = 2 >then m = 
9 MIG) En (с)2 m. 
е set of the functi d 
(a) 5 ton f where f (ху = (d) -2 
rm ma X*2 then y =. 
a ›а) C the set Of the fu (2. ИИ 
(a) 2 nction f Where f &9=2 (d) 1 
(b) 3 X330 04: ‹ 
(оз, 2) ==> M 


“Exercise thee Э 


o $0 If f (X43) 2 X-3 sthen f (7) = =-= (El-Dakahlia 19) 
(a) 4 (b) 1 (c)7 (d) 10 

o ev fX={2 54.6} »n(Y)=4 and the function f : X —+Y 
FIRE 1 s then Y may һе 
(а) {3 57513} (b) {3 515 525 545} 
(с) {3 5 15 535} (à) {3 515 525 535} 

& 28 If f (X) 2 n X2 « 2 X" —3 > then the possible values of n such that f is a function of 
the second degree is -- (El-Dakahlia 16) 


(a) (2 »3} (b) {1 5-1} (с) {2510} (b {2 51} 


anf: R —— R , mention the degree of f Sen find f @ 2; f (0) Sit (4) when : 


1f0923-2X 2 f(xy=x?-4 
5 If fOO= 2x2- 5х+2 > then prove that : СЕО (Luxor 14) 
Ж if f C9 =2 X- 1 > then prove that : f (2)—3 f (1) = zero .  (El-Gharbia 11) 


e 
B Ifoo-xi-ax > gOQ = X-3 (ELMenia 17 - Alex.I$- Qena 19- Port Said 20— Alex, 24) 


1 Find: (12) +з ғ (12) 2 Prove that: f (3)=g (3)=0 
guroo-x 2 ox 5 s then prove that : s(1+16)= г(1-Үв)= 0 


B nou IR—R 2 where f (0) 2a X? & b X+ 5 »a=zero and b is a real number 
not equal to zero. ` 
| (3| Find the degree of the function f 


| @ 1f f G) = 11 > then find the value of b (El-Menia 18) «2» 
| 

I f (0 55 X-bandh (9 2 X-2band f()+h@)=-7 een 

, then find : f (3) +h (1) а 


If the function f : Z — N where f (X) = (X— 3)? and the function t : 2 — N where 
109 = X-3 sthen find the value of X which makes : f 0) = t 00 3014» 


If f is a function on X where X = {3 345556} 

and f (3) =3 > f(4)=5 > f(5)=5 » f(6)=5 

1 Represent f by an arrow e: 
| а Write the set o 


^ Problem So 
Understand © Ару 

Remember © 

5 ,7} and the function fiX-—- 


‚ ү={1,2,3,4» 


| 
фҥх={0,1,3} 
| уоо= 5-Х 
| /4 Find the range of f 


| ‘8 Draw a Cartesian diagram for the function f 


e nui RE EN wher ЮЛ p 
ir Fthe function t : N —> N ius Ns tha set of natural numbers » ZW : 
[A Find :t(0) > t(D > tQ) > t6) > t(4) > 005) 


à t э 
Represent five elements of the elements of ton a part of the square ne of the - 4 


Cartesian product IN x N 
їз | What is the range of t ? 


@ If the function f : Z —> Z where Z is the set of integers 7 00=х°%-2Хх—3 
Find: LIFE » О) » fü) s fOr > FED» FC 
.£ Draw a part of the perpendicular square net of the Cartesian product Z x | Z. 


and represent on it seven elements of the elements of f 


Iff()=aX+b > f(a)= b > find the value of: ab? +5 


1 

| 
i ‘3 If f (X) =5 > find the value of X 
н (El, 


If the set of the function = MUT 3), ‚(2 
Write 


DEI in 2(4 59) (5 ,11)] 


(7 The domain of the function i 


2 The range of the function f 


їз The rule of the function bh 


УЖ 
Duro. дл +bX+cand f (x)= =0 


> find the value of each of b id c 


By 


The study of some - 
. polynomial functions 
© Remember ® Understand @&Apply 4% Problem Solving 


HORE = Interactive test 
t| Pro blems on the linear function and the constant function 


Choose the correct answer from those given : 
If f (X9 27 > then f (-3) =~. (Giza 17) 
(a) 7 (b) - 7 (c) 21 (d)-21 


If f 0922 then 3 f ([2) = 
wsh) ^ s ©з @2 


If f (X) 2 » then f (3) —f (1) = == (El-Dakahlia 13) 
(a) f (2) (b) 2 (c) zero (d) 10 


r = TT 
If f (X) = 5 »then f 0) 


(a) 5 (4 (o) 1 (d) 10 
If f is a function such that f : R——>R » f (X)=3 »then A a ym (El-Dakahlia 17) 
(a) 6 (b) 1 (d) undefined. 


270) =. (Мех. 05) 


If f (X) = 3 » then 370) 


(a) 2 DE 


pS tend O Apply ro vi 


e Remember 


| zJ1ffQo--7 sthen f (X * 2-77 


(b)0 (7 (d) 14 


(a) -7 

[гу (239 4 then f (- 30 = wer " 

(a) -2 (b)-4 (c) 4 | 

8) The function f : R—> R where f (X) = 5 is represented by a straight line 
intersecting the y-axis at the point «<=. 


(а) (5 »0) (b) (0 +5) (c) -5 +0) (d) (0 »-5) 


0 The linear function defined by the rule y = 2 X — 1 is represented by a straight line 


intersecting the y-axis at the point ---.-..--- 


(905).  ()(0.-1) (с) (1 +0) (d) C 1 50) 


17 The linear function defined by the rule f (X) 2 3 X + 6 is represented by a straight line 
intersecting the X-axis at the point .......... 


(a) (0 4—2) (b) 22,0) (c) (0 »— 6) (d) C 6 50) 


12 The function f where f (X) = 3 X is represented graphically by a strai 
passes through the point .......... 


(a) (3 ,3) (6) (3, 0) (c) (00) 


ght line which 4 
(Beni Suef I; 

(d) (0 53) 

If the straight line which represents the function def Dc 

passes through the origin point » then a = 


faa 


Points of the function 2: E 
>then6a+4+3b 


Bg Represent each of the following linear functions graphically and find the points of 
Ф 2 А " 4 
intersection of the straight line which represents each of them with the coordinate 


axes ‚where XER: 


1f:f00=X ES: f09=-x DLOf:f00=3x 
af: f()=-2x BOF: f(=x+2 Bf: fOo=2-x 


z)tnf:fooz3xcd (8t20nf:foo--2x«3 9)7:700=1х 


af:foo-s-lix 


a If the function f : f (X) 2a X? 5 X +4 is a linear function find : 


1 The value of a alf C2) (Qena 23) « zero +- 6 » 


B If the straight line which represents the function f : R——>» R where f (X) 26 X- a 
$ 


intersects the y-axis at the point (b »2) 5 find the value of each ofa sb (Aswan 20) « -2 +0» 


a if the function f : f (X) =3 X — 6 is represented by a straight line passing through 
the point (a » 2 a) » find the value of a » then find the intersection point of the straight line 


with the y-axis. (El-Gharbia 20) « 6 s (0 s-6) » 


If f : — R where f (X) 22 X +a and f (3) 2 9 » find: 

$ 

1 The value of a 

-2 The coordinates of the intersection point of the straight line representing the function 


with the X-axis. (Giza 20) «3 ›(— 3 0» 


© If the straight line representing the function f :R—— R where f (X) = a X +b cuts 
o 


a positive part of the y-axis of length 3 units and passes through the point (1 » 5) 


» find the value of each of : a > b (Kafr El-Sheikh 20) «2 »3 » 


If the straight line which represents the function f : А ——& R » f (X) =a X + b intersects 
the X-axis at the point (3 » 0) and intersects the y-axis at the point (0 » = 3) » then find the 
values of the two constants a and b and find the value of f (1)  (El-Sharkia 17) « 1 3-3 »-2» 


Ф If X = {2,3,6} » Ү= {3,4,5 6,7 8] andr: X—— Y wherer(X) 29- X 
| 4 Find the set of images of the elements of the set X by the function r 
2 Is га linear function ? "state the reason" (El-Dakahlia 14) 


¿ro / Lol - OW sil) palag) 25. 


g The opposite figure represe. 
Find : 


The coordinates of A » B PE i ru y ‘ 
5 The area of AAOB E i 
(Ismailia 16 — Luxor 19 - El-Kalyoubia 23) « (2 »0) »(0 +4) »4 square unit 


=4-2X 
nts the function f where f (30 24 2 


i the opposite figure : 


| The constant function f is represented graphically by the 
straight line BA and the linear function gis 


represented graphically by the straight line OA where A= (2 »3) 


1 Write the rule of the function f and the rule of the function g 


* Find the value of : f (- 10) + g (6) 


The opposite figure shows the straight line AB 


triangle ABO equals 4 square units 
» then find the values of n and k 


» Where O is the origin point. 


17) 


Eines 


| which represents the function f : f (X) 24 
„if AO represents the linear function 
8:2 009 2 n X+ К and the area of the : 
In the opposite figure : 


AC represents the linear function F00=xXx+3 
> AB represents the linear function g (X) = m x +k 


If length of BC = 7 length units > find ; 
1 The value ofk 5m 


Be (8) 


Exercise Four д 


; While Karim was reading a book » he found that after 3 hours » 50 pages remained 
^ a after 6 hours » 20 pages remained. If the relation between the time (t) and the number of 


remained pages (b) is a linear relation : 
1) Represent graphically the relation between t and b » then find the algebraic relation 
between the two variables. 
3) What is the time that should be taken to finish the book ? 


3) What is the number of pages remaining when Karim began to read ? (Ismailia 20) 


[Second | Problems on the quadratic function 


G Choose the correct answer from those given : 
o [1 If the point (3 » 2) is the vertex of the curve of the quadratic function f » then the 


| equation of the line of symmetry IS nn 


(a) X=3 (b) X=2 (c) y =3 (d) y =-3 
о 12 The vertex of the curve of the function f : f (022 X?-4 Xt SiS eee 
(а) (-1 511) (b) (1 > 3) (с) (2 35) (d) (3 >11) 


> а The equation of the axis of symmetry of the curve of the function f : f (X) = ха 
is - 
(a) X21 (b) X=0 (с)у= 1 (d) y =0 

о 4) The equation of the axis of symmetry of the curve of the function f : f (0) = (X= 27 


| is- 
(a) X20 (b) X=2 (c) x=-2 (d) Х=-4 
© (5) If the curve of the function f such that f (X) = X 2 + c passes through the point (0 » 2) 


»thenc= 


(а) -4 (b) -2 (с) 2 (d) 4 
ө [86)If (-2 sy) belongs to the curve of the function f : f CO = X? 4 1 then y = men 
| (3) -3 (b)- 1 (c) 3 (d)5 


• (7) The graph of the function f : f Q0 = X 2_2 X+ 1 is the graph number -+++ 


e Remember = - 


8 The opposite figure represents 


rve of a quadratic function + A (= 


4,0) 
the cu 7 


„then the equation of the axis 


of symmetry is X= ===" (El-Dakahlia 19) 
(a) 1 (b-1 
(c)-2 u 
(8) The maximum value of the function f : f C0 =-2 Xxi24X43ism 
()- 1 (b) 1 (c)3 (4) 5 
бгуо)=х? » XE[-2 2] »then f OO € — (El. 
(а) ]0 »4] (5 Jo «4l (o [0 > 4] (d) [-4 »4[ 


Represent each of the following functions graphically and from the graph »deduce | 
the coordinates of the vertex of the curve the equation of the line of symmetry and 


the maximum or minimum value of the function › where X ER : 


GO f: f 00 =2 X? taking XE[-2 ,2] 


A el 


(8 f: f (=X? +1 taking XE[-3 »3] (Beni Suef 14 — El-Fayoum 16 — ь 


(81£2 f : f C0 2 X? - 2 taking XE[-3 »3] (Alex.22 — El Gharbia 23 — Eli 


(8) £2 f : f 00 22 - X^ taking xE[-3 53] (Damiena 22- N. Sthal ВА 


@F:f9=x°-2xXtaking xE[-2 ,4) de q 


(8) C0 ff O02 X^ 2X « 1 taking X €[-4 ,2] 
mt f: f (= (x-2? taking X€[- 1 ,5] 
Bf:$00=X(X-2)-3 taking XC [-2 »4] 
8/f:f00-3-2X- X" taking xE[_4 ,2] 
Wf: $00=4X+3-2x” taking xe. 2 23] 
lios omm »5] 
=1-3x+x2 


ing XE[- 1 ,4] 


LADIGIVO rwvvr 


m ithe curve of the funetion f : e R where f (X) = m - X? intersects the X-axis at the 


point ( +b) йай the value o£ : m" 2 m (El-Sharkia 15 - New Valley 24) « 9 » 


"wi 
iD ip (ead X^ COO 9 e are two polynomial functions where 3 f (2) + 3 ( (X)26 
+ find the numerical value of : 2 f (0) +2 (1) where a and e are constants. 


(El-Dakahlia 19) « — 4 » 


ifs f Qe k X? +3 k + 2) X+ 6 sand X-coordinate of the vertex of the curve is — 2 
‚find : 


1 The value of k 


2 The minimum or maximum value of function f (El-Dakahlia 23) «2 3-2 » 
a The opposite figure represents the curve of the function f y 
o 
^ 
2 D 


where f (X) 29 = X“ 
Find : 
The coordinates of A and C 


© The area of the triangle ABC 


(Kafr El-Sheikh 18) « (3 90) »(-3 +0) »27 square units » 


|: The opposite figure represents the curve of the function f y 


? where f (X) = т ~ X? , if OA = 4 units 
Find : ? The value of m 
(2) The coordinates of B and C 
[з | The area of the triangle with vertices 


A»BandC 


(North Sinai 16 - Luxor 18 — Giza 20) «4 » (2 90) > (-2 90) »8 square units » 


(29) 


E 


Los т unit 1 


E. 
= Pues Oop da Prot 


8 The opposite figure represents the curve У 
of the function f : 00 = lx?-7 ys hy x А : 
| , the area of the triangle ABC = 21 square units у 
sA(0 »-7) 


Find the coordinates of the point B 
(0,- 
» then find the value of { 


(El-Dakahlia 18) « (3 30) 


E 


a The opposite figure represents the curve of the function ape B 
f()=X?-6X4+m 

| | The length of AB=2 length units 

| Find : The value of m » then find the minimum value 


| 


| of the function. 


j 


" In the opposite figure : 
The curve represents a function of the second degree f : 


(4) Write the domain of f pe 


Use the graph to find : 


{2 The range of the function kj 


[8] The equation of the line of symmetry of 
of function f 


(4) The maximum value of f ex 


(5) The value of f (1) 
Bit feo a. 224% 


In the opposite figure : 

If the curve of the function f 

intersects the X-axis at the two points : 
\(1 +0) +B (4 > 0) and M is the point 
of the vertex of the curve 

ind f (-2)- f (7) 28 


‚find: f (-2) 


In the opposite figure : 

[he drawn curve represents the quadratic function 
f O) = X?-(k-2) X-k+4 

f ABCO is a square 


» find the value of: k 


Exercise Four ә 
. 


s 


' 


(El-Dakahlia 19) 


In the opposite figure : 

The curve represents the function 
f:f00)= — X244 X k - 1 and intersects 
the X-axis at the two points A and B 

If OB = 5 ОА 


» find the value of : k 


Free part 
| Notebook 


| 
+ Accumulative tests. 
+ Important questions. 


+ Final examinations. 


| 
| + Final revision. 


Ratio, proportion, direct 
variation and inverse variation 


Exercises of the unit 


5. Ratio and proportion. Scan 

А ғ R 
6. Follow properties of proportion. une a 
7. Continued proportion. Vest on dad 


lesson 
8. Direct variation and inverse variation. 


T From the school Book 
? i | 
Ratio and proportion 
a 1 au 
se Problem Solving y e 


interactive test 
E Choose the correct answer from those given : 


If a »b »2 and 3 are proportional » then d = (Matrouh 19) 


(a) 3 (b) 5 (c) i (d) 

The fourth proportional for the numbers 4 , 8 and 8 is (North Sinai 19) 
(a) 4 (b) 8 (c) 12 (d) 16 

The third proportional for the numbers 4 » 12 5 ... is (Kafr El-Sheikh 19) 
(a) 7 (b) 32 (c) 16 (d) 36 


If X 53 ,4 and 6 are proportional » then X= (Damietta 22) 
(a) 0 (b) 1 (c) 2 (d) 3 

The second proportional for the numbers 2 » ... » 8 » 12 is u... (El-Menia 18) 
(a) 4 (b)6 (с) 3 (d) 2 

If 2 ,3 „бапа X- 1 are proportional » then X= -- (El-Monofia 18) 
(a) 18 (b) 9 (c) 20 (d) 10 

1£3 5a—1 5a+ I and 5 are proportional » then a = -+--+ 
(a) 3 (b) 4 (c) +3 (d) +4 

17 X23y »then = 
(a) T NS Š (o) 10 @ 4 
IfSa-4b=0 >thena:b= —— 

(a)4:5 (b)4:9 (c)5:4 (d)5:9 


OPI fg Y GA - OW SLs, pola 33 


de Proviam DOM > 
Understand O Apply 
€ Remember > 


Unit 2 (El, 


42m 
a 5 ,then5a-3b* . t 
i p 3 (b) 4 (c) ai 
a 
| b _6b+4= 
| om I4. e$ >then 8a ue x ae | 
ue (Red Sea I=, 
EDT LB 
о 2 dct then р 4 a 
| 6 Ы 2 (©) 3 
| | e 3a : (El-Dakahlia 18 ~ ELF 
о 13 If2a=3b »then ZI = p 
"ъз OF @ 9 
(a) [DE 1 
| aa 114 X=5 y эбеп $$ = 
(d) 4 
| (a) 1 (b) 2 (0) 3 : 
| 19 1132=5b then? = ee : dii 
| 22 @ 2 
| | = us (с) 5 8 
| O 116 If2X 27 y sthen E” ZEE an 
| 4 
93 03 o8 o$ 
© A lIfa,b,2and3 are proportional then ® = ANS m- 
(a) 3. 2 (c)3 WE 


id 18 If a » X » b and 2 X are proportional quantities » then s meeees 
(Aswan 17 — Qena 23 - EI-Monofia 


(a)2 ( 4 (c) 4 (+ 
© 19 If5a 5253 b and 7 are four Proportional quantities » then 4 = .......... (So 
3 6 3 1 
(a) 5 ( 35 (c) $ (d) 3 


© o 1f4x?=9 y? > then X = E. 


oF ъз 


2 
(0:4 (d) + 3. 


Sa-7b 
e [21 = b 
el s then a Toe 


a) 3. 


EP 


Exercise five > 1896 


o 8 114X^ 49 y! 2 12 X y „еп z S (El-Kalyoubia 09) 
@ 2 (b) 2 ()-2 @-3 

e 251fa:bz2:35»b:cz 5:6, thena:cz u... (El-Sharkia 24) 
(31:3 (b) 3:5 02:3 (d)5:9 

& 25 The ratio between the area of a square shaped region of side length (cm. to the area of 

another square shaped region of side length 2 Lom. is з (El-Monofia 13) 
(a) 1:2 (6:4 (1:4 (4:1 


Find each of the following : 


| * The first proportional for the numbers : --- As >7 and 1442 
| 


2 The third proportional for the quantities : a » (a + b) » --- and (a? — b?) 


2 The fourth proportional for the quantities : (a + b) »(a-b) » (a — b) and --- 


B Fina the value of X in each of the following > if : "e 
o 31M 7 QUIE з 
1(2x-3):(x-5)21:4 
(2) (0-5): (5X+3)=2:3 


(8) (x?-8):(2x74+1)=1:3 


X-2y 1 y 
4 ow = 
91x 3 ‚find : X 
Gr 2X23 27+5 > prove that: = $ 


| = 
Шҥзх?-10ху+7у?=0 » X% y »find the ratio : X: y 


B гх?-4ху+4у?=0 > Find the value of : 37 


| 

mrX-2 41 io;2X*2Y 
Pure} min: ME. 
| 


e Remember @ understand Apply 
(Qena 15 — Cairo 20 — Aswan 2, 


| ш a _ 3, find the value of : 7 a +9 4a+2 
: b:4a b 
[10] ПЕ i al f EC 


9 
@ If4a=3b ‚then find the value of : 


4 4a+b «8» 


{ | 2a-b 
c ena Р 2actbd 
gui-i y <=], find the ratio : be- Sad 


Ф 
@г7х- 3y:X+y=3: 1» find the ratio : 12597 "na 3y 
° 


di EE T » where X #0 › then find the PE a (Ismailia 13), 
X+ 1 


ШЇ Find the number that if it is added to VEN E the numbers 3 » " > 8 and 12, they 


E 
| become proportional. (South Sinai 17 — Assiut 18 — El-Gharbia 2; 


z Find the number which is subtracted from each of the following numbers to be 
| proportional 16 +21 » 14 and 18 


EB Prove that: a >b > € and d are proportional quantities if : 


atb ced 
vins RER“ (El-Fayoum 09 – О 
Ir : 
; Fee (El-Sharkia 15 — 
mab cd дэнш 
a+b c«d К y 
aye 22 a? Y 


ae where a » b » c and d are positive quantities 


Tyson MGE. se 
ae 275 sfind th 2 

е value of each of : 
:a»bande 


Exercise Five ә 


ff Answ er the following : 
Find the number which if it is added to the two terms of the ratio 7: 11 > 


it will be 2: 3 (El-Fayoum 18 — Giza 19 - Aswan 22 — Suez 23 — Red Sea 24) « | 


Find the number that if we subtract thrice of it from each of the two terms of the 


T 9 А 2 
ratio 3 » the ratio becomes 4 (Giza 12 — El-Beheira 20) « 3 » 
n Find the number which if its square is added to each of the two terms of the ratio 7 : 11 
„it becomes 4:5 (Suez 17 = El-Monofia 20 — South Sinai 24) « 3 or — 3 


Find the positive number which if we add its square to each of the two terms of the 
ratio 5 : 11 + it becomes 3: 5 (Giza 19 — Beni Suef 20 — El-Monofia 22 ~ Alex. 24) « 2» 


What is the number which is subtracted from the antecedent of the ratio 15 : 13 and 
(Luxor 20) « 3» 


added to its consequent to become 3 : 4 ? 


Two integers » the ratio between them is 3 : 7 and if we subtracted 5 from each term 


the ratio between them becomes 1 : 3 » find the two numbers. 
(Ismailia 20 — Monofía 23) « 15 335 » 

4 Two integers » ће ratio between them is 2 : 3 > if you add to the first 7 and subtract 

from the second 12 »the ratio between them becomes 5:3 

Find the two numbers. (El-Sharkia 22 — El-Gharbia 23) « 18:27 » 
E Two positive real numbers » the ratio between them is 4 : 7 and the square of the small 

number exceeds 5 times the great number by 39 » find the two numbers. «1221» 
^ 9 In the opposite figure : 


Alaa shaded i the area of the circle » 2 the area of the triangle. 


Find the ratio between the area of the circle and the area of 


the triangle. 
(Giza 08) «2:1» 


(11 Through the interest of the Egyptian authorities in the 
> 
villages » a budget of 1.85 x 10° pounds was set for one of the 


villages to build a school » a medical unit and a youth centre. 


If the cost of the school is 3 of the cost of the medical unit 


and the cost of the medical unit is $ of the cost of ће youth | 


centre » what is the cost of each of them 2 
«T5x 10 s 5x 10%» 6x 105» 


37 


nd Problei 
unit 2 e Remember € Undorsta Amy de m Sol 


one of the governorates of the 


EX) 1f the rate of success In 
ate of success for boys 15 


yreparatory 15 83% а 
ess of girls is 8 


and the number of girls in this 


nd the ra 


third т 
9% » find the ratio 


19% and the rate of suce 


between the number of boys 


governorale 


El The length of a piece of wire is 152 cm. » it is divided into 
two parts of ratio 11 : 8 » a circular shape is made from the 
long part and a square shape is made from the short part. 


Fin itio between the area of the square and the area 


| 22 Four proportional numbers » the fourth proportional equals the square of the si | 
proportional the first proportional decreases the second proportional by 2 
proportional = 8 » find the four numbers ev 


25458516 0r—4 +28 


27| i si e риса T: ET ti 
1 р 
СЦ Find the positive n mber which if its multiplicative inve: Se is added to the consegi 


the rati it wi 
atio 3 ‚It will become * 


[1] From the school book 


8 


| ? Follow properties of proportion 


€ Remember ® Understand © Apply $e Problem Solving [55 J 
Interactive test 


| Choose the correct answer from those given : 
а 
= ea (El-Sharkia 20) 


| 


(El-Fayoum 22) 


a-2c+e_ 


hese) CLA 
emp ето 


AAA ICA 


(d 
5 » then each ratio equals сз (El-Fayoum 19) 


X+2y-z 
os 


=— ‚thena=- 
(b) 3 


s then b = +......--- 


(b) 11 


€ Remember ө Understand O Apply ¿e Problem Solving | 
(El-Gharbia 17 — Port Said 


== an s then k = +... 
2 (b) 13 (c) 14 (а) 8 
CADO CS m-2c*3e6 2 um 
Le If SE s then b+2d+3f Si 
(a)5a (b) 5е (с)5е 
Alb bea _ 
2 3 » then Ea 
T 1 
5 (b = (c) 
alc 2a-23099 
| = 5 Shen, ar zn 
| (a) 10 (b) 15 er 
a1 к= 37510 then ЭЖЕЕ = un 
2y+3 
(a) а (b) 30 bi. 
Malt, = =m » where m#0 > then pg = 
А 
2 
р (b) m? Om 
aif X=» -m ‚then 2X+J Ў 
17 rir 
(a)3m 
E (c) 17m. =a 


(a) k e = 
f=? 

15 If7 Tis: :2a*3b-46 ,thenaz an... 

(a) 2 4 Hr 


(с)6:5 


(a) 3 
SEN (b) 4 


(El-Monofia 11) 


ate _ ac 
ar, bd (El-Monofia 16 — El-Kalyoubia 17 – El-Gharbia 18 ) 
‚ac (E 
een: (Suez 18 — Aswan 22 - El-Monofia 23 — Giza 23) 


а+5с 16-36 —2a+7c-4e_ a-8e er 
1 b+5d d-3f )5ъ+та 47 B-8f EL. 
> 
2a 5b 43a e -5ef _ E T Sa-7ce 2a*c "n 
268339 (2551 ГЫ SAsp-jdr 2b+d Mb 
Dam. 
LT jts rz 5. > prove that : 
¡a р, Suef 20 — Port Said 22 — Port Said 
| 3x-2y4z 2 (Por Salad ie 22 - Port Said 23 - Alex 24) 
=> iied? 
2 d3xi-3y «zi22x*y 3 (El-Menia 12 — Souhag 16 — Damietta 19) 


[т ani li - 
- Ire . Xty-2z. 3 zT- ; 
Bix=>=3 > then prove that: 223 — =3 1 _(Аззїш 17) 


| 4 => 
a a 148-4 » prove that : 2a 5 b + 3 c = опе of the given ratios. 
b 
3 


ES = £ „2а4-5+5© | then find the value of : X 
2 Ер 


| (Qena 17 — Luxor 18 ~ Aswan 19 — El Kalyoubia 20 - El-Beheira 22 — Assiut 23— Matrouh 24) i 


І +2 
таш 

g TF Eod the yl oy а 
Dip 5 =$ ›мд5а-3с+е=!8 


Find the value of : 5b -3d + f 
VEO [ph quik SW oa) poles! 4 


$ O Apply & Problem: 9 
e Remember Underster = 


Be (Damietta 12 — El-Dakaj 


gu 


E зуун о _X=Z 
LE prove thet RS 


AE A 
mgd--X.X, rove that each ratio is equ: 
Xx-z Y 2 


al to 2 (unless X + y = 0); 


(El-Beheira 18) 


= X+y y+z 

x y А = =e 

= = ve that : = 
nennen: AS a b 


$ y 
MS ESO AA . 2x«y | 2X*2y*2 
{шї AME in prove tt EE 7108 


(El-Beheira 17 – El-Kalyoubia 18 — 


o 
i 7, 
a b 2a+b X 
R E : E 
3 EE > prove that : 55 с 
ОС Br, 
ре ооу ya о охе ааа 
_у+2 24% X+y+z E 
Cg 70g > prove that : ——=5 (EI-Monofia 16 ~ El-Gharbia 22 ~ 
b+e cra 
Sa oe > prove that; ^*5*€ _ a 
8 3 
Xty y*z ZEX 
ERE »provethat;— **Y*7 — 17 
2Х+3у+32 50 
Iz ZFX 
zn === Provethats 2С 07 
2 3 5 
AY _X+y=z 
wis > prove that: X: y: 
8 X:y:2=18:7:17 
=3b+5e Seta 2 
6y+10z 107 x ? Prove that ; È = 


= 
2 y and finda : b: c 


Exercise six D 


3 a : ; 
2500 b = ¿and T = 3 + find the value of the expression : a +b + c in terms of a TÉ 


3 and a+b+c=75 «find the value of each of : a «b and © 


e 
н 


(Red Sea 16) « 18 + :M 


In the opposite figure : SEEN 
0 


if AABC ~ A DEF F wc B 


where РЕ: AC = 2 : 3 and the perimeter of A DEF = 22 cm. 


+ find the perimeter of: A ABC «33 cm.» 
(^ 
2 For excellent pupils 
a b 2 aX+by+cz 
: = = е that each ratio = — 5 —5- 
oul XH FE, A ID эртоуе NE PT х2+у2+22 
E - 
25) ee уы met » find the ratio X : y : Z 
3 x Y 
2Х+у+2 4 ASS 


» then prove that : 3X-y42z-^ 3 


2425 2 ... 7 > prove that : 
ө 
m 3b-a 
1 a*b-cc-zero з= + 


Wonders 


of numbers 


Continued proportion 


Exercise 


е : 
é Remember Understand GO Apply ee Problem Solving 


EX Find the middle proportional between : 
1 1£2 3,27 | 219,25 3-2 ,-8 (Giza( 


[5]2а›8аЬ? (&) (Le т)? > ((- m 


а Find 1 the third proportional of each of the following : 
| 16,12 а] х2 5% ex? er 


a If b is the middle паат ое en aandc ; prove that: 


LENS 2a+3b 
Шут ea 23 SD. 
с p (Red sea 23) 2 2b43c 


b-c GUB (Souhag 22) аа а? чш 


(El-Menia 24) | (6 


AA 
(Port Said 17 — Ey. Jakahlia 19 — Suez 22 El 
B a2 

b(b+ с) a+b im 
(Giza 22) 


кезй... 


a If a » b »c and d are in continued proportion > prove that : 


? ..a-2b | 3b+4e BEY 
120 SeA (El-Monofia 24) Б) За+5с .a—46 


3b+5d b-4d 
3a-5c 3b-5d 


3 - 412-4 | a-2b«c 
a-b+c b-c+d atb+c a-b — 


ае à (Matrouh 17 — El-Beheira 18 — South Sinai 20 — El-Gharbia 22 — El-Dakahlia 23) 
(El-Beheira 15 — Alex. 17 — Beni Suef 18 — El-Beheira 23 — El-Sharkia 24) 
(Qena 16 — El-Monofia 17 — El-Monofia 22) 

(Alex. 19 — El-Fayoum 20) 


3 3 
(ELDakahlia]) |10. cn 2a+3d 2а +36" 
3a-4d заз дь 


=% = (Alexandria 11) 
3 ( ath yee (esharkia 15) (mEt Lb Ld 4 
+c d cla+c) d b 
E Choose the correct answer from those diem B 
1 1 The third proportional of the two numbers 9 and — 12 is --.----.-- (El-Beheira 11) 


(a) - 16 (b) 8 (c) 16 (d) 108 


2 The middle proportional between a and c is -- 


| E 
| fate (25 Oac (d)ac 


3 If the number 6 is the positive proportional mean of the two numbers 2 and m » 


( Beni Suef 20) 


then m = +... (Aswan 13) 
(а) 8 (b) 12 (c) 18 (d) 36 
4 If X »y » z are in continued proportion > then х= temm (Luxor 20) 
(a) [y z (b) yz (с) E (d) 2 
[5\1 m and n are in continued proportion > then m-¿n=.. 


E Cj (b) 0 (c) 1 (d) 2 | 
6 If7 »Xand X are in continued proportion » then po ym (El-Beheira MES 

| @7 (b + (c) 14 (d) 49 

| (7 а= ® „© 2 sthena= зенә 

| (a)5x2? (с)10 


(c) 8 
rtional quantities > then c = 
(0$ 


Xx-2) and (X + 2) is 7 


10 The proportional mean between ( 
4 (0) +/x?-4 


ETE (b) x? - ae. 
4) The number which is added to each of the numbers 1 > 3 and 6 to become in continued 


8 1f 622 b? »3 a b and c are propo 


s (b)3ab 


proportion is 


(a) 1 
fg Ifa »b »c and d in continued proportion » and 


(03 (d) 6 
a¢bec=> > b+c+d=7 


9-4 (0-5 


(Luxor 16) « 192 


13 »¢ »12 and m are in continued proportion » find the value of each of (апат «+6 


g Ifa >3 »9 and b are in continued proportion » find the value of each of a and b 
| 
1 
ü 


8 If 2 5a »b »54 are in continued proportion » find the value of : a + b 


become in continued proportion. 


If b is the middle proportional between a and canda=4c=4 
> then find the value of : a? + b? + c? 


(Damiena | 


a Find the number that if we subtract it from each of the numbers 3 » 7 » 19 5 then they | 


m If b is the middle proportional between a and c 5 cis the middle roportional ween b 
© р bet 


a 
prove that : 5+ be EPUM 
b? e? 


2 
Ky = Xz ) prove that ; У) _ 
y( 


СТА ERAI e р 
and сг = d , prove that; 24+34 _ 233,343 
TASA a = 


32-49) 


A A M E" 


Exercise Seven P 


2 2 2 
a+b? b А z у 
fia] If ШО 2 » prove that b is the middle proportional between a and c 
where a c is a positive quantity. (Alexandria 15 — Beni Suef 15) 


[5] If a sb »c and d are in continued proportion » prove that : (b + c) is the middle 


proportional between (a + b) and (c + d) 


[16] If 5a »6 b »7 c and 8 d are positive quantities in continued proportion » 


А Sa Sa+6b 
ethat:3/ = = |2328T95 
pros A sa Te+8d 


; 2 3 4,14, 4 
If b is the middle proportional between a and c » prove that : a tb Bene 
а +7 4d [m » 


Geometric Application 


[x > y and z are three proportional side lengths in a triangle » X + у = 15 ст. 


and y + z = 22.5 cm. Find : X : y 


{0 ABC is a triangle in which m (4 С) = 60° , if the measures of its angles ZA » £ Band 


/ C respectively are in continued proportion. 


‚find: m (Z A) and m (4 B) « 60° 460? » 


For excellent pupils 


12=2=5=2 > find the solution set of the equation :aX?-2bX+c=0 DL 


If 5 is the middle proportional between X and y > find the middle proportional between 


«152» 


(X+4)and(y+z) 


| | EJ 


Direct variation 


® 
= 
g $ та 
E and inverse variation — c. 
e Remember 0 Understand o Apply ee Problem Solving à ho 
Interac 
E Choose the correct answer from those given : 
+ 7 The graphical form representing the direct variation between X and y is 7 Ñ 
y y ' 
Y 
we 
7 9 a * О # t 
y к 
y 
(a) (b) 


3) 1f 2 Xy = 5 > then y occ 


| DE (b) 
| E x-5 
| x (97 (d) X45 
| з Ify 29 X »then y 0% an 
| о 4t (North si 
| " 3 (b) 26 (c)2X+7 (d) 
| | 4 If Xy 25 »then y oc -n x? 
| -1 
{ | He (bx NE (New Vall 
Ф Dyre 2 
| | Ix 55 X%0 > then y oc ar @х 
| ad 
| Wr (b) x (New Valley 23 — EI-B 
зах 5 (c) X45 
5 my then X oc (d) x-5 
EL p: 
(b) 5y 1 í 


(d) y? 


Exercise Eight » 


Which of the following relations represents an inverse variation between the two 
ariables X and y ? 


(El-Beheira 15) 
)y=X+5 (b) y=4x 045 (d) Xy=11 
1 The relation which represents a direct variation between the two variables X and y 
(Souhag 20) 
а) Ху=5 (b ys X43 ZA Spy, 
| (c) ay (d) $5 
H [f y =m X where m is a constant #0 , which of the following is wrong ? 
(a) y e X (b) X ox y ©)х= y «) X ac 
H If the area of the rectangle equals 30 cm? and one of the both dimensions is X and 
the other dimension is y , then У 0 ee (New Valley 22) 
(a) X ) (0) 30+x (d) 30 X 
" f y varies inversely as X? , К is a constant » then E 
=kx? b)y=k-x? =£ =£ 
y (b) y =k-x (c) y x ya 
* y x X »y 2 when X- 8 , then what is the value of y when X= 12? 
4 (b) i (c)3 (d) 48 
« x + »y=3 when X = 20 , then what is the value of y when X= 12? 
) - (b) 1.8 (c) 5 (98 
yo + > X= I when y =4 > then the relation between X and y is ---....... (Port Said 24) 
y = 
(а) Xy=1 =з (c) X -4 (0) Ху=4 


If y œ X and y = 5 when X = 3 » then the constant proportional equals - 
i 3 (@ 5 
(а) 15 (b) 5 (c) 3 


2 
If y varies inversely with X and X =3 when y = 15 »then the constant 


16 
proportional equals +... (Beni Suef 15 — El-Beheira 16 — New Valley 20) 
(a) d DE; (02 «06 
2 
© 17 If X y? = constant » then X varies inversely as -+ (Ismailia 08) 
2 
(a) t (b) y? (e) y (d) y 
: i (Matrouh 09) 
* 18 Ifya L; then X varies - 


(с) inversely as у (4) inversely азу. 


2 
E 2 " 

(a) directly as y^ (Б) inversely as y 
(Alexandria 15 — South Sinai 19) 


9 19 If y? +4 X? 2 4 X y »then 


1 ¿de 
(b) ya xX? ()yay ше 


(ааухх 
veo fgY Lor E - 2\8 o) paleell 49 


4 © 
e Remember ® 
(EI-Ma 
1 
„then iB (Фу шша 
b mwaya ios is pats " a 
X«y EOD i 
(a) a Ый eru e MAU 022 
о 21 ne x (с) X+2 
o E (b) x the other is directly 


ome of it is constant (a) and 


» If the total cost of a trip is Qs (Ismailia 11 = El- 


| 
o jet. 


proportional with the number of participants (X) > = m 
(b) y = 
BER = X (m is a constant #0) 
(e) y ca p (mis a constant +0) (d) y = arm 
ER уку =WasX=7 
| ? Find: X when y = 40 
в 
| 


1 y « X and y = 14 when X = 42 >find : 
(Port Said 18 — South Sinai 19 — Port Said 20 Ismailia 22 = Giza 23 — El-Mi 


1 The relation between X and y 
2 The value of y when X= 60 EE ES AS, 


B If y oc and y 23 when X=2 > find : 


(North Sinai 19 — Cairo 20 — El-Kalyoubia 22 — Alex 23- 
1 The relation between X and y 


2 The value of y when X = 1.5 


x i 
О ity a c and x 23asy - 10 > find y when : 
хє 2223604] 


«30 415 5105 


a If y o the multiplicative inverse of the expression 1 


| Xandy ,іғу= 4asX= 3 then find the value or 


3 > then find the relation between | 
as X=9 


(Luxor 20) «у= Ж 


ae 


Г] Ify varies inversely asx and y =2as X=16 
© , find the value of y as X= 32 «ү 


fo] ify?« X? » find the relation between X and y where y =3 as X=2 
. 
(Qena 09) «у? = ух?» 


gu» eem 8asy= 3 > find Xas y = 1.5 «512» 


pity c (X4 1) and X=3 EVE y =2 sthen find the relation between X and y 


(Matrouh 09) « y =4(X+ 1)» 


.5xX-3y 
тузу = ral the values of XER, >y ER, » prove that : y oc X 


.a+2b b+3c 
T 633598 > then prove that: a œ c (El-Fayoum 17 — South Sinai 23) 


21X-y y 
Bor 7x; “у > Prove that: y az (EL Kalyoubia 18 Damietra 23 — Assiut 24) 


?y°-6Xy+9=0 ‚then prove that : y varies inversely as X 


(Damietta 13 — South Sinai 14) 


ffi 14a? +9 b?= 12 ab > prove that : a varies directly as b (Matrouh 17) 
o 


If x^y?-14 x?y «4920 > prove that : y ж; 


| y 
(5-5) ос (X — y) where a is a constant » X € y £0 > 
then prove that : X varies inversely as y y 


1) Which of the following tables represents the direct variation and which of them 
represents the inverse variation and which does not represent the direct variation nor the 


inverse variation with mentioning the reason in each case : 


х | 


[22 From the data in the fo 
i + Show the type of variation between X and y 


5 Find the constant of variation. 


5 Find the value of y at x=3 


а Find the value of X at y = 25 


TIME ir sup ace 
de 
| | ospsy de Problem Solving 
Remember e Understand 
h Unit 2 е | 
llowing table » answer the following questions : 

к 
4 


[23] From the opposite table : 
o 
+ Show the type of variation between X and y 


© Find the value of each of a and b 


ED Ify=z+5 »z changes inversely with X and y = 6 when X=2 » then find the relation 


9 
between y and X » then find the value of y when X= 1 (El-Monofia 17) « y = == #8 


gi 
©. 


when X=3 »find the relation between X and y then find the value of y when X=7 


y = a+b where a is a constant » b varies directly with X » y =3 when X — 0 and yes 


Bor =a-9 Landa= 
y=a and y oc 5 and a= 18 when X= 3 > find the relation between y and Ж 
» then deduce the value of y when X= 1 


(Suez 18— Luxor 19 – El-Gharbia 22 — Luxor 23)«y= 


E > а varies inversely as X and а = 5 when X=2 3fi 
| 1 The relation between y and X iz 


2 The value of 
y when X=5 
(El-Sharkia 17) « y 22 pe 


Dix=l+9 ana — 
% y »then find th n mae mem 
| known that: X -24 when y = 5 relation between / and y 


> then find the value of № =12 = 
y when l 
=1 «l у 


Eth (r) and h = 


(Port Said 20) « 124 


Exercise Eight » 


10) \ car moves with a uniform velocity where the 
^ jistance varies directly with the time (t). If the car 


cred a distance of 150 km. in 6 hours » find the 


distance covered by that car in 10 hours. 
(El-Kalyoubia 13 — El-Dakahlia 24) « 250 km 
[31] If the weight of a body on the moon (W) 
7 is directly proportional with its weight on the ground (R) 


If the body weighs 84 kg. on the ground and its weight 
on the moon is 14 kg. What will its weight be on the moon 


weight on the ground is 144 kg.? 


24 kg 


132] he number of hours (n) needed for carrying out 


rk varies inversely as the number of workers (X) who 


carry out this work. 


If the work is carried out by 6 workers within 4 hours » 


what is the needed time for carrying out the work by 8 


workers ? 


(El-Sharkia 11) « 3 hours » 
If the distance covered by a bicycle (d) 
© 
varies directly with the square of the time (0) 


„81 жо Е 
‚d= 16 km. when t= 4 hour 


s find the value of t when d = 144 km. 


(Assiur 12) « 14 hour» 


53 


Ф Apply Se Problem Solving 


ө Understand 


ho 


ө Remember 


f «peed v that water passes through 
je of speed v thi 


A 


res with the square of 


inversely chang 


nuzzle radius length r and v = 5 cm/s 


cm.» find v when r = 2.5 cm 


m | ries inversely as the square of 
the earth. If a satellite of 
o the space » what will 
ı distance of 640 km. 
иі the nearest опе (Kg.) 


the rad he earth 6390 km.) 


E) If X yandz cl 


‚then prove that : (X+ y) (2 + ос (x ye b 


El If (a+b) x # (a2 _ CE EARL a 
[3 b ab +b”) x ч "then prove that 0 
Ы = constant 


Statistics 


ses of the unit: 
9. C ting d 
ollecting data. "S 
10. Dispersion. 


@ Remember 6 Understand O Apply se Problem Solving 


ЕЕ Choose the correct answer from those given : 


o mes isa secondary resource of collecting data. 
(a) Personal interview 


(c) Data base of the employees 


( El-Fayoum 18 


(b) Questionnaires 

(d) Observing and measuring 
is a primary resource of collecting data. 

(a) Central agency for statistics 
(c) Questionnaires 


(b) Data of the School 


(d) Data of the employ: 
3 The method of mass Population is suitable for .......... 


(a) searching the formation of the sand of the Western Desert, 
(b) examining the Sweetness of water for one of the wells, 

(c) finding out the ratio of existing a metal in one of the mines. 
(d) getting the number of the students who had the full Mark in m 
4 The method of samples is suitable for all the followin 
(a) examining a patient's blood. (b) knowin 
(c) checking the production of a factory. (d) fi 
5 Selecting a sample of | 
(a) random 


Pupils in the previous yea 


ees in one of the compa les 
. 


aths exam in a class, 
8 xcept... 


8 Population, 
nding Out the га 

O Of exist; Д 
ayers of a statistical society i vt ISUng gas Somewhere, 
(b) class (layer) e 


6 A factory has 125 workers » 75 of them 
wanted to take a sample of layers of siz 
layer according to its size 5 then the nu: 


(c) deliberate 
p Sine and 50 a Engineers , į 
Indivj м 
E ‘viduals Such that it тергесе, 4 
Engineers Of the Sample e e. = 
quals .... 


(Dis rue 


(a) 30 (b) 20 (c) 25 
56 


Exercise Nine 2 


g" hich of the following statistical data is primary and which of them is secondary ? 
i x ondary ? 

d y survey for the pupils in your class about the place to which will be the next tri 

ip. 

»u count the number of seats existing in each class of your school 

ou TR an investigation about the number of the successful pupils in each school 

ject in your school in the first session last year from the registered notebooks in the 
chool. 
If you go s a gov amne authority in your governorate to collect data about the 
babies registered in each health office through March last year. 
Searching the internet sites for the results of one team of sports teams in the league in 
Egypt in the year 2022 — 2023 


B E Compare between the methods of mass population and samples » showing the 

* advantages and disadvantages of each of them. 

{J Mention the suitable method (mass population or samples) for collecting data in each 
^ of the following statistical societies : 


ducational level of a class formed from 25 students. 
range of validity of drinking water in a well for drinking. 

itio of oil existing in an exploratory location. 

inge of spread of a disease in one of the crops. 


ounting of factories in one of the industrial cities. 


Н 200 employees were surveyed about their favourite 

* food during break time. Every one was given a digit number 3 
from | to 200 » then a sample representing 10% was selected 
to be interviewed about their favourite food : ya 


(a) Hot drinks. (b) Light meals. (с) Soft drinks. 
Determine using your calculator the digits of target 


employees in this sample. 


О ©) The administration of a hotel wanted to 

| conduct a survey to 300 customers ON the 
service level produced. Every Customer got 
a digit from 201 to 500 » 10% of them were 
selected as a random sample to ask them about 


the service level. 
Determine using the calculator the di 


marked customers in this sample. 9 
aro fg aed 7 оао Dos 


gits of the 


o Apply $. Problem Solving 


tand 
er eUNnders 
t 3 e Кетет! 


‚ faculty • there are 4000 university 


, 3000 in the second 
ade and 1000 in 


| z] y 


jents in the firs 


2000 in the third gr: 
ant to draw a layer 


rade. If we wa 
ere each layer 15 


t grade 


| stu 

rade s 
the fourth g 
sample of 500 students » wh 


represented in this sample according to its size» 


calculate the number of students in each layer 1n 


зе sample 


3 he factories of cars produces 3 models of 
year » their numbers are : 


n the first model. 


model. 


ym the secc 
om the third model 
torate of the factory wanted to select 
nple of 5% of production to represent each 
model according to its size. 
* Determine the number of the selected sample. 


* Determine the number of each model in the sample. 


«50 $15 525510 


a Itis bean to select a random layer sample to represent each layer due to its si 
a society consisting of 5000 individuals and it is divided into two 1 a 
The number of the first layer is 1500 individuals i 
If the number of the second layer in the sample is 140 individ 
sa leula : 
» calculate the number of individuals in the sample Er 


Ф бнри is а need to draw a random layer sam 
according to their sizes from a society of 
layers as follows : ЭА 


Number of the la 
yer 
m of values in the lay = Б 
Sy 
8000 | 


If the number of va lues in the first layer 15240 50 


© From the school book 


Dispersion 


E 
Ф. Problem Solving \ J 


Interactive test 


6 Understand Ө Apply 


@ Remember 


act e correct answer from those given : 
А ѕ one of the measures of the dispersions. 
(New Vally 20 — El-Kalyoubia 22 — Cairo 23 — El-Menia 24 
> median (b) The arithmetic mean 
e standard deviation (d) The mode 
+ © The simplest and easiest method of measuring dispersion is -=-= 
(Ismailia 20 — Damietta 22 — Suez 24 
(a) the range. (b) the standard deviation. 
(c) the arithmetic mean. (d) the mode. 
+ 3 The difference between the greatest value and the smallest value in a set of individuals 


is called El-Sharkia 18 —Souhag 18 — Port Said 19 — Cairo 24) 


(b) the arithmetic mean. 


(a) the range. 
(d) the standard deviation. 


(c) the median. 
* 4 The positive square root of the average of squares of deviations of the values from 


their mean is called ---- 
Port Said 18 — Kafr El-Sheikh 18 — EI-F 19 — El-Kalvoubia 20 - El-Kalyoubia 24) 


(b) the arithmetic mean. 


(a) the range. 
(d) the mode. 


(c) the standard deviation. 


9 5 The mean of the values : 7 »3 56 59 and 5 equals 
Alex, 1 North Sinai 17 = El-Fayoum гә 


| (a) 3 (b) 6 (c) 4 (d) 12 


59 


Exercise len ? 


range of seven values is zero » then the standard deviation of these values 


if the 
(Souhag 23) 


equals 
)7 (547 (c) zero (d) 1 
i the standard deviation of a set of data: X +2 »5 » y 2 equal zero 
,then жуа (New Valley 22) 
t (b)5 (c)9 (d) 10 
N if the standard deviation of the values : X+6 »y +7» Xy is zero 
sthen X-y = (Luxor 24) 
(a) 1 " (b)-1 (c) 0 (d) 13 
e ga E(X- X)? = 48 of a set of values and the number of these values is 12 
„then б = e (Cairo 17 — El-Monofia 19) 
(a)-4 (b)-2 (c) 2 (d) 4 
[2] Calculate the standard deviation for the next data : 
* 16 »32 35 »20 » 27(El-Gharbia 18 — El-Monofia 19 — Port Said 20 - El-Kalyobia 23 — El-Beheira 24) « 9.3 
»53 461 570 559 (Luxor 19 – Damietta 20) « 7.1 
-125-95275-6 153» 
1) 420 »20 » 18 (Luxor 22 — Ismailia 24) « 1.3 » 
Bv of the following sets has more dispersion > using the standard deviation ? 
* s 74859510511 Set (B) : 21 520511519 Set (C) : 29 »30 30 »35 
[4] Caleutate the mean and standard deviation of each of the following data : 
е ‚54 >62 7160 (Assiut 17 — Qena 20) « 64 »7.07 » 
13,14,17 »19 »22 (to the nearest 3 decimals digits) (El-Sharkia 17) « 17 33286» 
65 461 »70 »64 »70 »76 > 70 «68 »4.6» 
«1698.2» 


4 93 512917913 915 916 28 59 237 10 


39 56512 410 Calculate : 


The following values represent marks of five pupils in a test : 8 
(El-Dakahlia 17) « 9 » 


1 The mean of the marks. 
> The standard deviation of the marks. 


9 


0 Тһе opposite table shows the temperature 
in some cities : 
1 Calculate the mean and standard deviation of 
the maximum temperature. 


2 Calculate the mean and standard deviation of 


the minimum temperature. 


2425515511332 


61 


ў 


jersta oO Apply < Problem Solving 
i € Remember ®@ Unders“ 

Unit 3 ws the number of children of some 
ows 


(El-Beheira 16 = Alex, 19 = EIN 
families in a new city : 

Number of children | zero 1 = > 

Number of families TRE 16 


EJ |. The following frequency distribution sh: 


:ati 5 „г of children. «253 
Calculate the mean and the standard deviation of the numbe; 


'. The following are the frequency 


distribution for a number of defective units 
El-Beheira 17 = % 


А El-Beheira 14 
found in 100 boxes of manufactured units : (El-Beheira 
4 5 
| Number of defective units | zero 1 2 3 T 
20 
| Number of boxes 3 16 17 25 
Find the standard deviation of the defective units. b 


scored by 30 players from 5 penalty kicks for each player during a training : 


| Number of scored goals 0 1 2 3 4 5 | 
| Number of players e IF zw S 7 4 | 


Find the mean and standard deviation of the number of scored goals. 


[10] ' The following frequeney distribution shows the ages of 10 children 2 


SO тотоу 
ee; 


| 

| Аре іп уеагѕ 2 ] 8 

| Number of children | 1 | 2 
Calculate the standard deviation of the ages in years. 


| 


(Оепа 19 — Cairo 20 - Alex. 2 


ы, Souhag 24)417 y 
Шш The following table shows the frequency distribution of 4, 
Won in an art competition from a school having 20 e 


lasses ; 


Find the mean and the standard de: 


ation of the number of stud 
ents, 


62 Eee 


Exercise fen y 
Calculate the mean and the standard deviatio ! 


З n for the following 
9 gistribution : 


| sm | Tm (Qena 16 — Е. Gharbia 17) 


12- |16-20 | Total 
Frequen 
| quency | 3 4 7 2 9 Ж 


11.6557 


gne following table represents the daily wages of a set of workers in a factory : 
g 


(Kafr El-Sheikh 20) 


| Sets of wages 


Number of workers 


Find the mean and standard deviation of the wages, 4075 313.4 


2 The following distribution table shows the amount of gasoline that a set of cars 
consumes + 


I f 
маа " SS | Os. | Tal ss [SES ҮМ 
"metres per litre 
umber of cars AAA er | 5 | 4 | 4 | 
Find t- standard deviation of the number of kilometres per litre. «27» 


2 For excellent pupils 


[E (The two frequency tables represent the marks of the students of two classes A and 
0 1 й 
B of third preparatory in an exam : 


Sets of marks o- | 10- | 20- | 30- | 40-50 | Total | 
Class A A | = Я | E | 
Number of students 2 ns 
Sets of marks | 0- | 10- | 20 - 30- | 40-50 | Total 
ets 0 | 
es ee. | 
Number of students | 2 


in one figure. 
1 Represent both of distributions using the frequency polygon in o 


N distributions. 

2 Find the mean and standard deviation for both frequency A A A 
2 : ? , i 
3 Which class is more homogeneous in getting marks 


63 


[1 ,6] (b) 9 opt 


l'he next number in the pattern a ia 27 "Гав ів is 


(a) 50 (175 (суво 
4 22017 42016 y a. Я 
(a) 1 (6) 2 (с) 2016 
sar[-1 x] n [y +5] =[2 53] s then X¥ 5... 
| 
(8 DE (c) 9 
5. When the side length of a Square increases by the ratio 
the ratio .......... % 
(a) 10 (b) 15 


(c) 20 
7 The ratio between the area of a square sh; 


another square shaped region of side len 


gth 2 X cm. is 
(a)l:2 


10% » then its area in 


aped region of side length x 


(b X:4 (c)1:4 
If Fis an odd number , then the next odd number directly AS enu 
2 
(a) F (b FP E ()F+1 


(Alex, 
(d) (3 »7} 


сао 


(а) 22016 


(9) –1 


(9) 21 


ст. (о (ће 


Basic Skills D — 


M represents a negative number > which of i 
x the following Tepresents a positive 


(Kafr El-Sheikh 17 — EL.Menia 24) 
dM 
oM 


„м (b) M? ()2M 


f of the number 220 is .......... 
32" (b) 120 (c) 29 
13 = 1 o then X E n 


(Damietta 17) 


(d) 110 


(El-Monofia 18) 
@ (b) R- {3} (c) R- {4} (à R- (1) 
[5+1 11000 y {5—1 \1000 
(^79 ) ( 2 ) = 


(El-Monofia 18) 
(d) 41000 


(a) zero (b) 1 © ta 


(Suez 16) 


(al (d)3**9 


= (Luxor 16) 

(@ (b) 26 (c) 2* (d) 22 
=5, x+y=L then X2-y?z (Kafr El-Sheikh 17 — Aswan 20 — El-Menia 24) 
(b) 1 (c) 25 (d) 5 

alf<+y=yX=5 „Шеп X yty X= (Aswan 16 - Ismailia 20) 
(a (b) 15 (c) 20 (d) 25 

© (х-у)?%=20 » х2+у2=10 > then Xy =- (Alex. 16) 
(a) 10 (b) 5 (c) -5 (d) 20 

18 If1<X<3 XER >then (3X-DE «u (Suez 16- Giza 20) 
(a) [2 »8l œ) [2 ,8] (c) 12 ,8[ (a) (2,8) 


19 The S.S. of the inequality : 5-3 X> 11 in Ris ---- (Kafr El-Sheikh 17) 


(a) feo s22 (b) Ez » 0o[ (о Lo »-2] (d) [22 »2] 
lis. El-Monofia 17 = North Sinai 19) 
20 The sum of the two square pu of2 gs (El-Mone y T 
(a) zero (b) > (c) 3 5 
(Alex. 17 — Souhag 19) 


21 Four times the number 2° = «= 


8 
(a) 22 (b) | (с) 210 (d) 4 
ER: (Ei-Gharbia 17) 
@lx=]3+4]2 > ix meo 
12 
(a)8 dM zero ee i 
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хело Merlo Sala) а 


rigonometry 


Geom 


Trigonometry 


Exercises of the unit 
1. The main trigonometrical ratios of the acute angle. 
2. The main trigonometrical ratios of some angles. 


Scan 


the QR code 
to solve an interactive | gu 
test on each 
lesson 


orga 
E E 
® Remember % Understand GApply «ә Problem Solving = 


Complete the following : 


oposite figure : 


XYZ is a right-angled triangle at Y > > 

in which XY = 8 cm. » XZ=17 cm. E 
sin X = eee > sinZ= 7 Y 
COS X =. y COS ZS eee 
tan X Sea » tan Z= me 

Choose the correct answer from those given : 

9 1 For any acute angle А: sin A — cos A tan A = "m (New Valley 22 — Port Said 24) 

(a) zero (b) 1 (c)-1 (d) 2 


: 3 
* (alex y are the measures of two complementary angles and sin X = 5 


- Giza 20 — Port Said 24) 


s then cos y S eee (Giza 17 – El-Beheira 18 
4) 4 3 ST (d) > 
OF (b) = (4 > 
* For any two acute angles A and B » if sin A = cos B > then m (4 A) + m (4 В) = 
(а) 30° (b) 60° (c) 90° (d) 180 
9 [si F zeee4ee 
- £ is the meas an acute angle » then X 
If sin 70° = cos X where X is the measure of an аси g NA Be 
(a) 60° (b) 45° (c) 10° (d) 20 


(69. 


e Remember @ Um 


= then m (4 C) = 3 
7 an " А El-Dakahlia 19 — Matrouh 22 – El-Be, 
ка17= 


о inB 
o 5 In AABC »if m (Z A) = 85 and sin 


(Е1-Велей m (d) 60° 
(a) 30° (b) 45° = РЗ (EI-Mo 
о в In AABC »if m (Z В) =90° > then sin A + ои В (d) 2 cos A 
. 2 sin С 9 
(a) 2 sin A (b) 


; :sine angle C equals . 3 
$ 7 ДАВС is a right-angled triangle at A » then cosine angle B 


i (El-Sharkig 
3 (d) 
3 ъ + Og Я 
(а) 5 2 A i false ? 
с i wing relations is 
$ 8 DEF is a right-angled triangle at E » which of the following (ELDARA 


E d cos D=sin E 
@)tanDxtanF=1 (b)sinD=cosF — (c)cosD=sinF (d) 
З ABC is a right-angled triangle at B » where 3 AC = 5 BC » then tan A == 


(El 
4 
3 E 
(a) + (b) 3 OZ 9 з 
© 70 In the opposite figure : 
cos B 2 (El-Gharbia 12) 
4 3 
(а) т (b) + 
5 x 
(©) (7 
111 In the opposite figure : 


А ABC is a right-angled triangle at B 
» BE is a median »BE=5cm. 


›АВ = бст. » then sin C = 


@) 5 0) 3 
6 5 
с) 2 = 
() 5 (d) 3 
12 In the opposite figure : 
ABO isa right-angled triangle 


»A(6 53) > then tan (Z ABO) =. 
@) + 


Үз 2 
(с) ; (4) M 
13 In the opposite figure : 
If tan X = i 
> then tan y=.......... 
(a) 3 (c) 1 


If the ratio between the measures of two su 
ipplementary angles is 3 : 5 > find 
Y the degree 


Ф measure of each one. {Aswan 15 — El-Gharbia 19 — Luxor 22) « 67° 30 
E AAA " *67* 30 5112" 30» 
gr ihe ratio between the measures of two complementary angles is 3 : 4 
9 find the degree measure of the greater angle in measure. А 
== Р " 5172343» 
g ne ratio between the measures of he interior angles of a triangle is 3:4 : 7 
е 1 the degree meas Ped 
, find the deg ure of each angle. (Ei-Beheira.13} « 35 311] 35192849 006% 
16] In the opposite figure : " 
0 ` А s a 
ABC isa triangle in which : m (Z A) = 90° $ Lo, 
„АС = 15 cm. and AB = 20 cm. 
€ B 


prove that : cos C cos B — sin C sin B = zero 
(El-Beheira 17 — El-Kalyoubia 18 — El-Menia 19 — Giza 20) 


g XYZ is a right-angled triangle at Z where : XZ = 7 cm. and XY = 25 cm. 


e 
Find the value of each of the following : 


7 tan X x tan Y 
sein? X + sin? 
2 sin’ X + sin” Y (Port Said 18) « | «V» 


El ABC is a right-angled triangle at B in which : BC = 4 cm. and AC = 5 cm. 


* Deduce that : sin? A— cos A=2 sin? A 1 


[] ABC is a right-angled triangle at B > if AB: AC=3:5 
Г] 
‚find the main trigonometrical ratios of ZA 


Ф C ABC is a right-angled triangle at B »if2 AB =3AC 


0 
‚find the main trigonometrical ratios of the angle C : 
(Alexandria 15 — El-Dakahlia 18 — Aswan 19) « Су * ШЕ ЕУ 


А 


In the opposite figure : 
ABC is a right-angled triangle at B 


6cm. 


ABS Gent stan C= 3 ‚find : 


T The length of each of BC and AC © В 
«gem. 10cm. +3” 

S] sin A+ ca (Ismailia 12 — El-Monofia 16- Matrouh 24) « 8 cm. >1 i 
(71) 


bi In the opposite figure : 


c In the opposite figure : 


{Ё 1 the opposite figure : 


E) In the opposite Figure * 
m (/ BAC) = 90* AD 4 BC 


| SAB = бст „АС = 8 cm. 


| Find: + tan (4 BAD) e 
Е cos (4 DAC) + cos (4 D. 2 


A ABC is an acute-angled triangle 
‚BC = & ст. . AD 1 BC 
| Find the value of : AB cos В + AC cos C 


ABCD is a trapezium in which £ Ais right 
| + AD// BC «m (Z BDC) = 90° 

„AB 7 6 cm. „BD = 10 cm. 
| Find : tan (Z ADB) and the length of DC 


! AABC is right-angled at A » D € AC 
+ where BD = DC = 13 cm. » DH L BC 
„ВС = 24 cm. 
Find the value of : 
1 tan (4 DCB) ? cos (Z ABC) 


In the opposite figure : NUN 

ABCD is a square its diagonals intersect at M 
| *E€AC ‚CE=5cm.,AE=3cm. 

Find ; tan (4 DEC) 


L3 ABCD is an isosceles en 
and BC = 12 cm. trapezoid in which ; AD BC 


Prove that : RELICTAM 
sin C + cos? B 


Exercise One D 


> AB=3cm, 


ABCD is a trapezoid in which: AD//BC , m (2 В) =90° 
„Ар = 6 ст. and BC = 10 cm. үй 


prove that : cos (Z DCB) — tan (2 ACB) = 1 
p 


(El-Monofia 17 — Matrouh 18 — Gi 


> za 20— Kafr El-Sheikh 22) 


ABC is an isosceles triangle in which : AB — AC and sin A 
Find cos B without using the calculator. > 


4 
5 


(Red Sea 13) s 2» 
120) if A ABC is a right-angled triangle at C > prove that : sin В + соз B> 1 
a ABC is a right-angled triangle at B and sin A=0.6 
Find : The value of sin A cos C + cos A sin C (Kafr El-Sheikh 13) « 1» 


[22 ABC is a right-angled triangle at B and 7 tan A-24=0 
Find : The value of 1 — tan Asin C 


i 


if t- following figures are formed from congruent squares , then find the required 


under each figure : 


(a) El [a] 


х x x A 
^ IFA >B and C are collinear. 


Find : cos X Find : tan X 


Find : tan X Find : tan X 


f) For excellent pupils 


LI 

a In the opposite figure : 
m(Z A) -90* „DHLBC 
where H is the midpoint of BC 
»AD=5 em. and BD = 13 em. 


Find with proof tan B 


unm" "T 


ES) In the opposite figure : a 
"ABC is an equilateral triangle »D 


where : AD = 6 cm. » DB = 4cm. > 


if k tan X= үз 
, find the value of: К 


Ej From the opposite figure : 
т El 
Find : tan (Z BAC) 


En In the opposite figure : 
? ABCD is a rectangle in which : 
AE < ED AB 22cm. BC = 5 ст. 
| sm(Z AEB) = m(Z ECD) 
| Find: tan (4 CED) 


In the opposite figure : 


| 
ABC is a triangle » D € BC where : 
AD L BC ; BD - 9 cm. 


If sin (4 BAD) = cos (4 CAD) = 2 
» find the area of A ABC 


ГЕ any right-angled triangle ABC at В 
i > prove that : sin? A + sin? C = 1 

In the opposite figure : 

ABCD is a square , E € DC , 

O € BC , AE 1 EO 

»DE=3 cm. sCO= 2cm. 


x | Find : tan x 


LL] From the school book 


The main trigonometrical 
ratios of some angles 


e Remember % Understand © Apply де Problem Solving El 
Interactive test 


= 


g without using the calculator » find each of the following : 


ї] sin 45° — cos 45° [2 cos 60° + sin 30° 
3 sin 30° + cos 60° — tan 45° [4 sin 60° + cos 30° + tan 60° 
5 sin? 45° + cos? 45° 8/4 cos 30° tan 60° 
7 tan? 60° — 2 sin 45° cos 45° (North Sinai 17) 
в sin? 60° — tan 60° cos 30° + cos 60° sin 30° (Assiut 17) 
9 2 sin 30° cos 60° +4 2 sin 45° 
10 (cos 30° — cos 60°) (sin 30° + sin 60°) 
(Ismailia 17) 


530° _ cog 30° sin 60° 
IUS 


cos? 60° + cos? 30° + tan? 45° (El-Gharbia 17 - El-Gharbia 22) 


sin 60° tan 60? — sin 30° 


12 


a Without using the calculator » prove each of the following : 
| sin 60° = 2 sin 30° cos 30° (Giza 19 - North Sinai 20 - Alex. 22 - sue 23) 
4 sin 60° = 2 sin 2 3 

inai 24) 
(South Sinai 20- El-Kalyoubia 22 — Red sea 23 - South Sinai 


2 (Д cos 60° =2 cos? 30° -1 - 
(EI-Sharkia 15) 


3 2052 30°-1=1 —2 sin? 30° 
E 


e кетет! 


2 30° 


Unit 4 


| 4 cos 60° = cos 
30° 
| 


2 30° - sin 


5 C0 tan 60° = _ tan? 30° 
_ tan? 45° 


& cos? 60° = 5 sin? 30° 
245° 


3 
Ў sin? 30° = 9 cos” 60° ~ tan 


1 cos o 
sin 30? cos 45 a eos 


в sin 45° соз 60° + соз 45° 


— cos 60° 
al sin 30° = 1 os 


a Choose the cor 
$ 3 Ifsin @=0.6214 » ћепӨ= 
(a) 55° 38 (b) 38° 25 


220 (b) 60° 


(a) 90° (b) 60° 


(a) 20° 
ЕЗ 


о 2 
+ sin 45° cos 30° — tan 45° 


= answer from those gi 


* (2llfcosX= 4 where X is an acute an, 
3 sin X= i where X is an acute angle » then m (Z X) = ++ 


@ If tan х= 1. where X is the measure of an acute angle » then tan 2 X=... 


(Alex. 17 - Er-Fayoum 13m 
pamietta 19 — Alex. 20 New Valley 22 
(El-Menia 14. 
ven : 
(c) 83° 52 (d) 48° 2 
gle » then m CAS 
(c) 45° (d) 30° 
(c) 45° (a) 30° 


2 7 
© ъ2{з ONE E 
R M. 
i 5 Ifcos X= -z Where X is the measure of an acute angle » then sin 2 X=... 
(El-Gharbia 
| (a) 1 (b) E (c) i (a) 2 
‘6 1f2sinX=ti P i [Н 
; T an 60* where X is an acute angle 5 then X=.......... 1a 
(a) 30 (b) 45° (c) 60° 
7 If X is the measure of an ac M 
ute angle i 
g 2snX-1=0 then xe E 
(a) 60° (Sp E (El-Dakahlia 18- 
Р с) 45° 
2 tan 3 X=3 where 3 x is the me ou 
, then BIO AUS of An acute angle 
(a) 20° à 
A ns (Ismailia 15 _ North Sinai 20 
SIfsin2x=13 | ee 
2 > then x=... О 


Te ©: 


| 


! 


i 


ne ФМА 


ө Remember 
o Find the value of Xin each of the following * 
i X sin? 45° = tan? 60° "= E 
i Sinai 16 - Alex. 19 — Assiut 20 Matrouh 


5 X sin 30° cos? 45° = sin? 60° (Sout 


д 2 45° _ cos? 60° 
3 X sin 45° cos 45° tan 60° = tan’ 45° — COS 


4) 0 4 X= cos? 30° tan? 30° tan? 45° 


(Alex. 17 — El-Fayoum 19- Suez 20 — Luxor 23 – El 


8 Find the value of X in each of the following : 
1 tan X = 4 sin 30° cos 60° where X is an acute angle. 
(El-Gharbia 19 — Giza 20 — Damietta 22 = 


3) C sin X= sin 60° cos 30? — cos 60° sin 30° where 0° < X < 90° (Cairo 17 — 


8. 12 sin X= sin 30° cos 60° + cos 30° sin 60° where X is an acute angle. ( 


4 6 sin X cos 45? sin 45° = 1 — cos? 60° where 0° < X < 90° (Aswan 13) « 1 
Б сос 608530 here Xi te angle. E 
Gn 45° sin? 45° where X is an acute angle (El-D 


8 cos (3 X + 6°) = sin 30° where (3 X + 6°) is an acute angle. 


7 үз sin X tan 30° = tan 45° cos 2 X where X is an acute angle. (EI-Monofia 


sure of an acute angle : 
(Damietta 16 — El-Mone 
2 sin E sin? 60° = 3 sin? 45° cos? 45° cos 60° Suef 
їз 3 tan E-4 sin? 30° = 8 cos? 60° A É 


а Find E in each of the following where E is the mea: 


1 sin? 45° = cos E tan 30° 
ofia 17 — Beni Suef 19 — Souhag 


PR: 
E if tan X 2 L- , X is an acute an 1 
u үз gle » fi 


nd : sin X tan 


п If sin X = tan 30° sin 60° 
an 
using the calculator the value of : 4 cos x Sm acute angle ‚then find 


PAE (El-Ka 
Teen а S ere cis th 
sin X € measure Of an acute an 


1, 
Find the value of: sin 2 X line 


Í 78 y. a, 


C 


e Remember e Understand О Agotr. 


— ee: Si ет: 
ABCD is a rectangle in which : AB= . 

| 

| Find: 
1 m(Z ACB) 


{2 The area of the rectangle ABCD 


~ Suez 24) « 36° 53 
(Alex. 16 — Qena 17 — El-Fayoum 20 - El-Behira 23 


ABCD is a rectangle whose diagonal length AC = 
Find : The length of BC 


Eris оа figure: 
ABCD is a parallelogram of surface area 96 cm? 
BE: EC=1:3,AE 1 BC and AE = 8 cm. 
Find: 1 The length of AD 12 m(ZB) 
13 The length of AB to the nearest one decimal (Use more than one way) — 
“12cm. +69 2638, 


J L In the opposite figure : 
ABCD is an isosceles trapezium in which : 
AB =AD = DC = 5 em. BC = 11 cm. Find: 
1 m(Z B)sm(Z A) 

‚2 The area of the trapezium ABCD 


21 ABCD is a trapezium in which : AD // BC and m (£ ABC) = gge 
If AB = 12 cm. › АР = 16 cm. and BC = 25 cm. find: 

1 The length of DC 2 m(4C) 

‚3 sin (4 DCB) — tan (4 ACB) 


+ ladder AB is of length 6 metres» its upper edge A lies on a vertical wall and its other 
Я „age В опа horizontal floor. If C is the projection of the point A on the surface of the floor 
e 
and its angle of slope on the surface of the floor was of measure 60° » then find the length 


of AC (Kafr El-Sheikh 17 — Luxor 23 — El-Dakahlia 24) «313 т.» 


mA person walks up an inclined plane which makes with the horizontal ES 2 асо 
р камис 22°. If this person walks 500 m. up the plane » calculate the height of this plane 


above the ground surface to the nearest metre. «187m.» 


pg the wind broke the upper point of a tree to make an angle of measure 60° with the ground 
* evel „if the top of the tree meets the ground 4 metres away from the bottom of the tree 
t of the tree to the nearest metre. (EI-Fayoum 14) « 15 m. » 


„find the height! 


ff Choose the correct answer from those given : 

o 1 If the figure ABCD is a parallelogram po 
3) 

m 075 


(LBAC)=X , then sin 


(a) bcs 


оз From the opposite figure : T 


(a) 15 +13 


154513 


Z in the opposite ig! 
Ifm(Z B) = 135° y 


Exercises of the unit 
3; 


4. 


Analytical geometry 


Distance between two Points, Scan 
The two coordinates ofthe midpoint of the QR code 
к to solve an interactive 
a line segment. test on each 
lesson 
The slope of the straight line, 


L1] From the sch 


| ? Distance between two points 


@ Remember € Understand O Apply 


de Problem Solving 


[] Find thc length of AB in each of the following cases : Interactive test 


[] 

| MA( +2) > B (4 56) BIAC- i BO) 
8A(-257) » B@>-5) @A(-255) > BG ,0) 
5 A(1550) » B(650) ‘6 A(650) » B(0>-8) 


B] Choose the correct answer from those given : 


о 1 The distance between the two points (3 за) and (— 1 »a) is +. length unit. 
(Ismailia 17 = Port Said 24) 
(a) 16 (b) 9 (c) 5 (d) 4 
0 2 The distance between the point (13 , 1) and the origin point is «+ (Souhag 18). 
(a) 4 (b) 3 (c) 2 (d)1 
? 3 If the distance between the two points (a »0) » (0 » 1) is one length unit Я 
sthen a = un (El-Gharbia 20) — 
(a) 1 (b-1 (c) 0 (4) 2 
°? 4 C1 The radius length of the circle whose centre is (7 »4) and passes through 6 , р, ; 
equals .......... length units. (М 4 
(а) 5 (b)-5 (c) 2.5 (d) 25 
* 5 IFABCD is a rectangle »A (7 1 5-4 »CG »4) 
»then the length of BD = + length units. 
(a) 4 (0) 6 (8 (d) 10 


Apphy fo Prob 
ө Understand à 


T | ш oe 2 , then the area of the square 
i | i are and AGG 75) and B (4 > ) 
NE | 1\6 If ABCD is a squ: ee 3 
] | ABCD equals эз are = d | 
| wio (b) 10 " . 
| 


4 y-axis IS 
| 7 The distance between the point (5 >= 2) and y 


(с) 2 
| с m xis 18.558 
| int (5 » tan? 60°) and the Халі Is 
| 18 The distance between the point (5 > 
|| {5 (c) 3 | | 
| (a) 5 (b) a Т, length unit» where le 
| | (9) The distance between the point (l » — 4) and y-axis IS 
| | y 5 
| = «fl 
| | (a)4 (t (c)-4 


Alex. 17 ~ ELF, 
equals ---....... length units. = + 
(a) 5 (0) 1 (02 ws 


11 £0 A circle its centre is the origin and its radius length is 2 length unit » whicl 
following points belongs to the circle ? 


(El-Gharbia 14 — Beni Suef 16 — El-Beheira 17. 


OKER) (6) 21) €) (13,1) (f. ) 
ТСИ E B (152) and C (5 ,4) 


> prove that: BC=2 AB. p. 16 — Ei Dai 


Prove that : The points A (4 3) > BU »Dand Cc s 3) are colli 


(Assiut 14 — Kat E Sheik 15- oe I2 El-Monofía 23 — 
IF AC2 52) and B1. y 


> ттн Prove that ihe pe: БОЛС с 3,4 
of symmetry of AB 


"is onthe Xi б 


бъра > В(-3 
(8AC1,4) , 


fol 


p 


ü 


113 


o АРРЇУ д» Problem S 


° underste" 


c(-7>5)andD(- 


7 - Cairo 19 — EL. 


16 ABCD is a quadrilateral where AQ? ®' (gi-Beheira 1 
CD isa square 
2028 - 
jc 2? ) are located o 


Prove that : The figure АВ 
peo” 
e of the circle where TT =3 


L) Prove that : The points AG STEPS 3 
en N the circ cumferen 


2) + th js и 
1. Ke alyoubia 18 ех. Ж 


point 6 , ,1) equals 2 5 length 
20 - Qena 22 - Giza 24 


Sinai 16- Ё 


| whose centre is М (- 1 > 
North * 


(Cairo 15 


Damietta 


с If the | distance between the point ( 
| > find: the value of X (El-Monofia 18-El 


[5] La Find the. viue of a in each of the fol 
uals 5 length uni : 


1 If the distance bet 


ween the two points (aD *€ 2,3)eq 
-Fayoum 20 - Port Said 22 — Souhag 2. 


ex, 18 — El-Menia 19 = El 
(Ga-1>-5) equals 13 length u 


(Alex. 


/& If the distance between the two points (a > 7)* 


2o са 
А (Х›3) » B(3+2)andC (5 » D an and AB = BC > then find the value of 


(El-Beheira 15 — El-Beheira 17 — El-Beheira 19 — 


А In the opposite figure : 
If AB=AC 
» find : the length of CO 


If the axis of s oD 
утте! ; 3 
© dud etry of CD is passing through the poi A 
» 7) » then find the value of m point A (6 »m) where C (3 3 


In the opposite figure : 
If A € the X-axis 
and AO = AB 


» find : the length of AB 


(El-Dakahti 
Каша 18) * 07 length 
7 Unis 


= 


Exercise Three Э 
pe opposite figure : Б . 


Wes .B Eyy where OA = 4 length unit 
mee length unit » the straight line OC represents 
he function f : f 00 = Xand AC= pe 
“is the coordinates of the point C 


4 length unit ^ 


«CG 55)» 


lí he distance between Basem's house and the main road is 1 km. and the distance 

between Basem's house and the railway lines is 9 km. 

Eslam's house is 3 km. away from the main road and 10 km. away from the railway lines. 

The school is 10 km. away from the main road and 2 km. away from the railway lines. 

The railway station is 4 km. away from the main road. ] n 

1 Which is nearer to school» Basem's house or Eslam's house? : : 

2 Is the way (school — railway station) perpendicular to the мау 

(Basem’s house — railway station) ? Mention the reason. 

Е 9 NI 


A 
Y For excellent pupils ud EM 
ае 
T lihe points A (4-2) > B (X> 2) and C (3 »5) are three points in 
“ordinates plane » find the of X which makes AABC 

7 find its area, A | 


| 


If the point (X > 0) is the midpoint of AB where A(l »—5)andB (2 5 5) > 
е 


If the point (5 5 3) is the midpoint of AB where A(15 
Ф 


If € (6 »- 
. 


|88 


Find the coordinates of the midpoint of АВ in each of the following cases : 
Г] 


REA 
= %, Problem Solving BR 


; Understand ~ 
® Remembe: LÀ Interactivetes 


TAQ 55) > B(7 51) 2,A(5>-3) › B(-1 53) 
3|A(-5>4) , B(5>-4) | 41А (0,4) + B(8 0) 
A(254) > B(6 0) 6 A(75—6) > B(-1 50) 


find the value of : X 


>y) and 
B (- 5 >-2) ‚find the value of : y 


4) is the midpoint of AB where A (5 ,— 3) > find the сооп ms die point B 
(El-Dakahlia 18 — Ben 4 


$ СА 


3 — Aswan 24) «(1.91% 
If C is the midpoint of AB , then find x 


> y in each 9f the f, i ; 
UAOSS) , B(3,7) Cx y) ollowing cases : 
8/AC3»y) > в, så 
? C(x ,-3) 
SJA(X>-6) , BỌ, П, сез y) a Oo EL Kalyoubig E Zu 
VA (Озү o, B (6 , y) SEC (ine «-15 = 
>6) 2 


(Cairo 15 — Matrouh DILE 


E about uds 


the correct answer from those given : 
se 


Т ро the point of the origin is the midpoint of AB where A 
y It 
7 


(5,-2) > then the Point B 

| Ў (Port Said 24 7 Souhag 24) 
н (b) (5 ,—2) (c) (—2 5-5) (9 (-5,5) 

(YN i i "AB 

fc -3 > y) is the midpoint of AB Where A (x >—6) and B (1 »—8) 
21 А 

„then Х+ў == шын M 

j- 11 hr Ere 
(a 


(d) - 14 
If AB is a diameter in a circle where A(3 ,-5) and B (5 , 1) 
- then the centre of the circle is .......... (El-Fayoum 1 
‚шеп 


$ – Matrouh 19- Port Said 23- El-Mon 
4,2 
(a) (4 >- 2) ыа, ) 


(с) (2 ,-2) (d) (8 ,-2) 
If ABCD is a square where A (3 , 4) and C (5 56) 5 then the 
4 If/ 


ойа 23) 


midpoint of its diagonal 


(El-Menia 18) 


(«D(IS , 24) 
The point (4 » 6) is the image of the point (- 2 ,2) by reflection in the point 
5 The 


is 


(a) (8 » 10) (b) (10 58) (c) (455) 


(El-Sharkia 24) 
(a) the origin point. (b) (— 1 »-4) (с) (1 ,4) (d) (4,1) 


M (1 > 2) is the intersection point of the two diagonals of the parallelogram ABCD 
6 If M (1 +2 $ 
where A (2 » 5) s then C is ......... 


0,2) (b) (0 »— 1) (c) (-4 51) (d) (- 1 50) 
(а) (0 42 

, idpoint of AB = D and B (X 5 6) sthen X= au. 
7 If ( lg ) is the midpoint of AB where A (1 ; )a br 
Q0 -— (b) | (2 1 


= (El-Dakahlia 17) 
8 If the X-axis bisects AB such that A (3 >2) and B (- 2 »y) »then y 
)3 (b) 2 ў 
(a) 3 


()-2 (d) 4 

c)-2 

2 In the opposite figure : TES A(-3,1) 
ITE ,C are the midpoints of AB x 


and BD respectively » then the point D 
wey 5) а: 
-— (4) (6-4) 


+ 


e 


; =CD»A(I +3)and B 
ints and AB = BC =C 
e SMA, T. and D are four collinear points and A 


; 5,1) > find the points B and D 


e Understand vers ~~ 


he points which divide 


отт 5 


B aira s and BO 
AB into four equal parts in length. 
п If the origin point O is the midpoint о! 
| Е ET E 
find : (X sy) that (2 a— 3 »a- b) is the midpoint of 
© i 
(El-Fayoum 12). 


he coordinates oft 
(Souhag 18- ER 
x-2»y)andB C252); 


‚find t uxor 22) « (5 »—2) »(3 sage 
2) Lu ) 


f AB where A € 


satisfi 
Find the value of each of a and b that satis 
9 \ 7 ,- I) and (3 » 7) 
line segment whose terminals are (7 > ШЕ 2: 
7) 
== ст " 11) and M (5 > 
AB is a diameter in a circle M » if B (8 > 2 * 
Fi H 1 E ordinates of A 2' The circumference of the circle where (x = S 
MUS Bent à 4. Gharbia 23) « А (2:53) 3314 IAN 
(El-Kalyoubia 16 — North Sinai 17 — Kafr El-Sheikh 18 — El-Gharbia _ ae F 
7) » if D is the midpoint of A 
EU 
Е = ВС | 


| [B ABC is a triangle where A (1 »3) , в (эдас ere 
Өө and E is the midpoint of AC » by using the coordinates > prove that : 


Е In the opposite figure : 
C (3 4) is the midpoint of AB 
Find : The perimeter of the triangle OAB 


m In the opposite figure : 

D is the midpoint of AB 

> E is the midpoint of AC ^ ius f 
If A (2 ,4) 

» then find : 

the length of BC and from it deduce the length of DE 


AD is a median in A ABC > Mis the midpoint of AD where M 
>C (-3 $6) »find the coordinates Of the point A йт а 


6) , В(3,2) 
WEIT z et (Kafr El-Sheikh 17) «А 
IfA(-1,— Bis B(2 23) 5 C(6 >0) and D (3 
coordinates plane , prove that : AC Sad 5n zo -= А 
each other. 


| 90) 


Port Sin 
(Port Said 18 


El-Dakahlia 20 — El Sha 


(Assiut 11 — Kafr El-Sheikh 14 


El-Kalyoubia 12 — El-Monofia 16 


r excellent pupils 


Exercise 


O Remember 8 Understand ©Appiy s Problem Solving 


п Choose the correct answer from those given: 


* 1 The slope of the Straight line parallel to the X-axis is 
(El-Kalyoubia 18 — Port Said 23 -Giza 


(a)—1 (b) zero (c) 1 (d) undefined, | 

* 2 The slope of the Straight line parallel to the Y-AXIS is .......... (El-Fayuom 23) 

| (a) undefined. (b) zero (c) 1 (d)-1 | 
paie ims К NO -= 

* 3 If AB // CD and the slope of AB = 3 > then the slope of CD =.......... 


(Suez 23 — Beni Sud 


et 2 
ES (b) = СЕ 
# 4 If ABL CD and the slope of AB = + > then the slope of GB =... 
| (а)2 DE ()-1 
e Ш In the opposite figure : 


The slope of the straight line L 


| equals tere) (Alex, 24) 
2 
w$ O 
(c) 3 (d) =3 
5 2 


Se Problem 8 
e understand o Apply 


ints 2 » 3) is рагай, 
jints (X »5) and (2 » -— 
em pute „4)and (5 »2) »sthenX& 
two porns t- 


(c) zero a Ne 
(-1»- Dan (4 54) makes w 
© 18 The straight line which passes yf measure +" (El-Monofia 15 = Noy 
sitive direction of X-axis a positive angle ¢ a (d) 135° 

ү 30 (b) 45° on k > 0) and (0 54) і 
(a) 30° ; ints (k » 14) is 

19 If the straight line which passes through ihe Bir an angle of measure 459 y 
perpendicular to the straight line which makes à pos Ы. 
positive direction of X-axis » then k= 

(a) 4 (b -4 д 
0 If the slope of the straight line L4 is 5 and 
a#05b#0andL, LL, s then a b = =s 


О Б НЕН 


i sses throu; 
© 17 If the straight line which passes a 
straight line which passes throug 
2 (b)-2 un 
m s through the two points 


(c) I (d)-1 


the slope of the straight line L, is | | 


с (d) – 15 
а DE Se d B = (0 » 1) > then the g 
o ei ABC is a right-angled triangle at B where А = (1 5) and B= he 
| BC equals .......... a 
| | (a)-4 ()-+ (E (d) 
22 ABCD is a parallelogram where A (- 1 »4) and B (0 » 1) > then the slope of D( 
(a)-3 6-1 (0) + (m3. 
i 23 If ABCD is a square whose diagonals AC and BD where A (3 » 5) and C (5, | 


> then the slope of BD =... 


(a) - 6 (b)-3 ()-4 «d 7 
$ 24 In the opposite figure : 
IfL, LL, 
| s then sur. 
i: (4 
ү (c) 6 (8 


EI Write under each figure the slope of the straight lin 1 : 
a y 


E В | 


pr а the slope of the str, 
gj Fin aight line which Exercise tive 3 


j 
„positive angle of measure ; Makes with на. ; 
e 
1 zero? (2) £2 30 direction of x 
s 1.) 60° в 90° 3) CQ 450 А 
7/86" 43 3357 
g using the calculator » find the measure of th Hors Sor 
1 e 
" fine (whose slope is m) makes with the idis. tive angle which the stran 
ing cases : rectio 
following | "OF X-axis in each of the 
1m=0.3 ‘2 Ш m = 0.3673 


g Prove that : The straight line which paises through acre 

| : : E 

paral lel to the straight line which passes ES т 
о pon 


sidus Amd 
£ & 


— 
points (4 ,2) and (5 56) is 
Зр эу. nts (0 »5) and (- ] , 1) 

B à; Prove ме : The аа line passing through the two points Neem. 
C(- 3 +> 2) is perpendicular to the straight line passing through the two points 
в(1,2)ап4 D 3 32) 

В C Prove that : The straight line passing through the two P (2 »- 1) and (6 53) i 

0 
parallel to the straight line that makes a positive angle of measure 45° with the posit 


direction of the X-axis. Sue а (El-Menia 18 = Su 


[] Prove that : The straight line which passes through the two points (4 +3 
? no E 
(5 2:3 ) is perpendicular to the straight line which makes a positive angle o 
30° with the positive direction of X-axis. (Alex. 22 - Ismailia нун 
A(155) » B(X- 1:3 > 


E io the Cartesian coordinates plane if 
i find the value of : X 


are four points satisfying AD // BC, 
Y=(4>2) > X=(395) 


(D it the triangle whose vertices are 
1 7 - Damietta 17- 


aY,findthevalueof:a — — (El-Monofía | 
q If the straight line AB M the y aris > WET 
` then find the value of : X 


@ C 1f the straight line CD M 


Кее" so, Dd ae 
pre positive angle whose 


ior 
es with the positive direct 


1 
p £13 If the straight line L, passes throu 
sht lines Ly 


line L mak 
45°, then find К if the two straigl 


117 parallel (8) perpendicul 


and Lz are + 
jut 17 = Alex: 18 - Aswan 20 ~- G 
54i 


ar (A 


h the straight line L makes УШЫ 
ich 


angle whi he two points (4 » 3) 


т Find the теазиге of the positive ipee through 0 


? direction of X-axis if the straight 
and (2 »— 5) 


aight line L makes with the positi 
1 sitive angle which the straight line ake a 
Find the measure of the positive h the two points (0 $0) and (2, 


б " asses throu; 
direction of X-axis if the straight line L passes throug 


ight line L makes with the 
Find the measure of the positive angle which the straight line 


raight 
direction of X-axis if the straight line L is perpendicular to the straight lines 
through the two points (- 2 » 5) and (4 »— 1) 


] Prove that" The points A (1 >1) > B (2 »3) and C (0 „— 1) are colline: 


fial m n the mu (051) > (a53) "m (2 $5) are loc dedo on one Be. nii 
+ then find the value of : a 
(Qena 16 — Souhag 18 = Damietta 19 — Cairo 20 — El-Dakahlia 22 — Assiut 23 — El 


IF A(1 57) E EE Gnd) prove tat? CE AB 


MIA I A" > BO 
a right-angled triangle at B 


>3) and C (6 »0) » prove that : the triangle ABC is | 
(Kafr El-Sheikh 17 — Aswan 19 — Matrouh 2 


q tT 


а; са Prove that: The points A (- 1 , 1) 
the vertices of a parallelogram, 


g LH Prove by using the slope that the 
D (0 ,6) are the vertices of the rect, 


, B(0,5) , , er ES 


Points A (- | , 3) 
angle ABCD 
a Prove that : The points A 


ae. ө з e 
E 264 . соу and D (2 ,8) are the 
£D Prove hat: © The poins AC 1, p 3 BQ er 
vertices of a square, 253) , c (6 » 0) and 


(96). ne REN, 


Exercis 
nthe drawn figure : 9 Five Dian, 


p й аре» id where AB // CD 7 | 
D is a trapezoic SIS $ | 
eo 0 and D v3) '72) > 89,2) 
find the coordinates of the point C 
| A 
B 


(Alex. 14 ~ Suez 19) (у, р» 

«prove that : The points A (4 ,3) ‚В C 50) and C (1,— 

j p and if the point D (1 , 2) , then prove th 
à the ratio between AD and BC 


2) are the vertices of 
at the figure ABCD is a trapezoid and 
find 


' 
g Find the slope of the straight line which makes with the positive direction of X-axis 


«1:2» 


; 1 $T) 
® positive acute angle whose sine = а, 


gintepoins AQ D. > B3 > CO 3-3 Qand D (X > у) are US VECES UL EO 
* rectangle ABCD > find the value of each of : X and y (El-Sharkia 24 — Luxor 24) «-2 34» 


ff) ABCD is a rhombus in which: A(3 52) > B(4>k)andC(-1 »-2) (айа 13) 
"Find: The value of k t 
2 The length of BD Mee 


f] In the opposite figure : 
g — 
iri; LL; 
»AEL, where A (5 т > m) 


‚find : the value of m 


Wonders 


of numbers 


\ i he straight line given its 
гъ J The equation oft Be 
J > p and the intercepted part of y — 


Олрру sa Problem Solving 


Exercise 


O Remember 90 Interactive: 


a he slope and the intercepted part of y-axis by each of the following straight lines ; 
Find the slope 


: lgiaysz4-Xx 
| My=5x-3 I eS à 

[3) £22 x -3y-6-0 (Alex. 23) m" 

= | een X = = 1(Matrouh 19 — El-Kalyoubia 20— 
(8)X+3y=6 | [E] Ed 5+ 5. = 1(Matrou 


Find the equation of the straight line if : 


1 EJ Its slope = 2 and intercepts from the positive part of y-axis 7 units. (Damietta 19 


2 Its slope = — 1 and intercepts from the Positive part of y-axis 3 


{а Its slope = 2 i and intercepts from the negative part of y-axis one unit. 


Га Its slope =— i 


units. 


and intercepts from the negative part of y-axis 24 


units, — : 
= zero and intercepts from the negative part of y-axis 2 units 1 


'5 Its slope 


Find the equation of the straight line : 
Е": 
11 Passing through the point (3 


>2) and makes With th itive di IS 
= e positi i „a 
a positive angle of measure 45° ix -— 
NER - (El-Sharkia 17 — Damit 
[2) Which Cuts a part of length 3 Units from the пан | hari ч E 
the line whose equation is:2 x _ Suse Sative part of y-axis and is рагай! б 
[3] Which is Perpendicular to the Straight line : 3 (El-Beheira 11 — Soud 
the positive part of y-axis арап of length e х= 4y+7=0and intercepts fro 
| units, : 
| 98 


ich intercepts a positive part from y-axis of length 5 units and 


ght line which passes through the two points (— 2 5 1) and a Perpendicular to the 


ғ ХА m 7 
| hich intercepts from the positive parts of the coordinate axes ; 
? ¡wo parts of lengths 4 and 9 length unit respectively. e 


4 И 
geral 


axis and y-axis» 


(Luxor 17 — Kafr El-Sheikh 18 — El-Kalyoubia 19) 


| which passes through the point (2 » – 1) and its slope equals 2 


+ passing ! 
equation is (El-Dakahlia 13) 
an Passing through the point (3 » — 5) and it is parallel to the straight line: X+2 y -7=0 


В (El-Kalyoubia 11 
hrough the point (— 2 » 3) and perpendicular to the straight li à 
st 
1х-5 raight line whose 


(Giza 23 — El-Beheira 24) 
; Which passes through the point (3 »— 1) and is parallel to the straight line passing through 
ihe two points (1 »5) and (-2 » 1) (El-Sharkia 23) 
ið Passing through the point (1 » 2) and perpendicular to the straight line passing through 
the two points A (2 »—3) and B (5 »—4) 
(El-Gharbia 14 — Luxor 18 — Suez 19 — Port Said 20 — Aswan 24) 
z Passing through the point (2 » — 2) and perpendicular to the straight line which makes 
a positive angle of measure 45° with the positive direction of X-axis. (Luxor 11) 


Which passes through the two points (2 »— 1) and (1 » 1) 


ad 
(El-Kalyoubia 16 — El-Beheira 22 – Luxor 23 — El-Gharbia 24) 

13 (2 Which passes through the two points (4 » 2) and (-2 »— 1) > then prove that it 
passes through the origin point. (El-Beheira 17 — Cairo 19 — Port Said 22) 


4 C Whose slope equals the slope of the straight line : -— E i and intercepts 


negative part of y-axis of 3 length units. (Damietta 18 — Suez 


m the point A where A(-356)andBQ > D 
m its midpoint where А (1 53) and B (3 »5) (Ое 
e segment AB where A (4 » 8) and B (- 2 28 
2y=4X-5 К 


15 Which is perpendicular to AB fro 
18 {Л Which is perpendicular to AB fro 
17 Passing through the midpoint of the lin 

and parallel to the straight line whose equation is 


18 Passing through the midpoint of the line segment AB where A (3 +6) 


and B (- 1 »4) and perpendicular to the straight line whose equation is 


2y-4X+11=0 
'® Passing through the point (2 » 3) and intercepts from the positive part 
of length 4 units. 


of X-axi 


E a 


T orrect answer from those given : 
he straight line whose equation is : 3 y =2 X= 6 ‚its slope = 
(22 (b) 3 (96 


y Choose tiek 


ч only WP 


Remember ® understand 
5 е dicular to the straight line v 
ight line which is perpen 
2) The slope of the straig Е 
3x-4y-15 Е б: А | 
Gi 0-4 E | E 
i med cV D | 
o (5) The slope of the straight line (c) undefined. (d) zero 
(a) 5 (b) + x-3y+5=0 makes a positive angle wir 


SUY" 
© (4) The straight line whose ee 2 саше = с 
positive direction of X-axis » 15 = (c) 60° (d) 90° 
с 
(а) 30° (b) 45 _3 y—6=0 intercepts from the ne 


ER 
A is:2 
© (5 (I The straight line whose equation Fayoum 13 — Cairo 14 — Qena 17 Е 


i El- 
of y-axis a part of length ===> units. ( à dia 
(a) - 6 (b -2 © xh 4 
à T (2 X 5y - 10 = 0 cuts from the positi 
© 5 The straight line whose equation Is : > i 
X-axis a part of length «=== units. 
2 (c) 5 (5 
(а) = (b) 2 2 : і 1 
© [7] The equation of the straight line passing through the origin point and its slope = | 
е (El-Kalyoubia 19 = 
(а)у= х (b) y =-X (c)y=2X (d) y=0 
(8 The equation of the straight line which passes through the origin point and 
the positive direction of X-axis an angle of measure 60° is .......... (EL 
(a) x=1/3 y (d) y =/3x+2 (с)у=3 Хх (Ф у=зх. 


9 The equation of the straight line which its slope = i and cuts the y-axis at 
(0,3) is = 


@2y=7X+6 (у= 1х 


(у= 1 х+3 (d)2y=4X: 


10 The equation of the straight line which passes through the point (2  — 3) andi 3 


to X-axis is .......... 
(Kafr El-Sheikh 19 — El 
(а) X22 (b) y =3 (c)X=-2 * (d) 3 
11 The equation of the Straight line whi ; j 
ch pas i i 
oe Passes through the point (— 5 , 3) and 
@)X=-—5 = 
E (b)yz-5 (c)y=3 1 
© 2 The equation of the Straight line Which inte om 


he two straight lines : y 23 X-5 and 2 y = 6 X + 5 аге u... 
(b) coincident. 
2 ¡ntersecting and not perpendicular. (d) perpendicular. 


“Т 
f . 

a C2 If the two straight lines : 3 X-4y-3-0andk y +4 X-8=0 are perpendicular » 
pur йы (Giza 16 - Red Sea 19 — Alex. 23) 
(2-4 (b) -3 (©) 3 (94 

jg Ш If the two straight lines : X + y = 5 and k X+2 y =O are parallel » then k = -1 


o 


(El-Dakahlia 15 - Souhag 16 — Qena 17 = El-Menia 19= Giza 23) 


| (a) -2 (b)-1 (c) 2 
à “elif the straight line whose equation is : y =k X + 5 is parallel to X-axis » then k = т 
(El-Gharbia 18) 
(a) 0 (b) 1 (с) 2 (d) 3 { ^ M 
$ (17 The two straight lines : y =a X+ band y 2 c X + d are perpendicular aako 
y then «e =-1 (El-Gharbia 08 — Souhag 16). ў pe? 
(ayaxd (b) b xe (c)axe (d)b xd ER 
9 (18 The straight line passing through the two points (5 »4) and (1 >5) is perpendicular to 
the straight line ++ 
(а) 4X=3-4y (b)5y+xX=4 (c)y=4X (d)X+2y=4 
о 119 The slope of the straight line whose equation is: 3 y=aX— 5 and passes through 
the point (20 » 5) Is ee i " 
(a)-1 (b) 1 (c)-2 (9 = 
x+(2-a) y =5 is parallel to the straight line 


9 201 the straight line whose equation is : а | м! 
which passes through (1 »# (Sys) thena — n" (El-Dakahlia 19 = Kafr El-Sheikh 20) 
(a) 3 (b) -2 (c) 6 (d) 4 
i i ich is bounded by the straight lines 

i а апше in square units which is 
о 21 C The area of the Men лу=0 equals +" (El-Kalyoubia 15 – El-Fayoum 20) 
3x-4y=12 > см p : ^E 
(a) 6 7 he 2 
! 22 In the opposite figure : 
If the area of A AOB z2 sq 
„then the equation A 


(9y22X*$ "m 


(y-9-2*X Р 
es Qy-2X-$— 


[9-24 


— TREE 
= n Ea a 
PORTA REEE РТ 2 


T 
ECT 


Б emere өй ФАНД 
e 


| 23 In the opposite figure : E 
OABC square of side length 4 cm. 
» then the equation of AC із... 
()y=X+4 А 
(by-2X-4 
(с)у=-Х+4 
(d)X=4y+4 
24 In the opposite figure : 
The equation of OA is 
x 
y= EIL 
үз х ix o 


1 y 
OX «ix 


B. 
Prove that : The straight line which passes through the two points A (3 » 1) and 
? is parallel to the straight line :2 X 4 y—3=0 


а 


Bad. 
(El Sharan 
quation isy3 Х + у = 5 is perpendicular to 
positive direction of the X-axis a positive angle 


= = 
[5] Prove that : The straight line whose e 


the straight line that makes with the 
measure 30° 


—— o] 


[7] Find the equations of the two straight lines which pass through the point (- 3 ,2) a d 
? parallel to the two axes. , 


axis » then find the Coordinates of its intersect 
with the y-axis, 


If the straight line whose equation ы. x — —— 


5:2X-3y- 6-0 cuts th SE Do 
y-axis at the point В , fing ; "хела Я 


1 The coordinates of the two points A and B 
2 The equation Of the strai ht line pass; Lae £M» a 
the y-axis. 8 Passing through the midpoint of AB and para 


If the straight ling Which passes — — 
А Passes through t Da Р 
Straight line whose equation is : y Se y oe Co 1) and (5 > 1) is 3 

Ri =0, 


ind the value ОЁ: a (Ej 


_ 3) and B (5 » y) » find the valu i i AB 

nO e of y if the straight li i 

jight line L:3y-4X+1=0 ai 

f «1» 


ale MEE 
@ jue straight line : ME Qk s: 1) X 2 7 and the straight line which Leu th ERR 
A direction of the X-axis a positive angle of measure 45° are parallel 3 е positive 
‚hen find the value of: k ER 
l-Sharkia 16) « Y» 


~nd the equation of the axis of symmet XY qmm 
gr y ry of XY » where X (3 »-2) and Y (-5 >6) 
(El-Dakahlia 12 — Port Said 14) 


g A(5»-6) » В Sl » 7) and C (1 »-3) » find the equation of the straight line vict 
passes through the point A and the midpoint of BC (Port Said 19 — El-Fayoum 20) 


2 АВС is 
е н м К, 
Find the equation of the straight line passing through the vertex A and perpendicular to BC 


a triangle whose vertices are A — (0 » 6) ; B =(5 > 1) and С =(-2 51) 


117] ABC is a triangle in which A (1 »2) > B(5»-2)andC (34) s Dis ће midpoint 


? of AB and DE // BC and intersects AC atE 
Find: 1 The length of DE 


2 The equation of DE (Alexandria 15 = Matrouh 18 — El-Monofia 22) 


ABCD is a square in which : A (5 ‚4)andC -1> 6) 


0 ж 
Find the equation of BD (El-Monofia 15 —El-Gharbia 22) 


Ф ABCD isa rhombus > M is the point of intersection of its two diagonals where 
f the straight line which passes through 


© A(1 53) and C (6 0) » find the equation © 
(Aswan 09) 


the two points B and D 


Find the equation of the straight line passing throu 

? Show that for any point C (2k + 1,4К+1) , then CC AB 
З 2 Е 

of the following cases : 


from the positive part of y 
y-axis a part of 3 length units. 


B(1>-3) 
(El-Dakahlia 14) 


gh two points A (2 ,3) and 


(0 Draw the straigh 
1 and intercepts 


t line in each 
-axis a part of one unit, 


4 The slope =~ 2 
pe = 2 and intercepts from the negative part of 


їз Intercepts from the positive I 
s respectively 


2and 3 length units res 


parts of the two axes (X-axis » y-axis) two parts of lengths 


-3=0 „then find the length of the intercepted part 


(Helwan 11) 


103 


Unit 5 
EÐ (1) From the opposite graph » find : 
1 The slope of the straight line (m) 

(2) The intercepted part of y-axis (C) 

їз The equation of the straight line 
given (m) and (c) 

Га} The length of the intercepted part % 1 
of X-axis. 

[5] The area of the triangle bounded by 


the straight line and the two axes. 


7] (1) The opposite table represents a linear relation : 


1 Find the equation of the straight line. 
\2 Find the length of the intercepted part from y-axis. 


/3 Find the value of a (EI-Kalyoubia 13: 
The opposite figure represents AB y 
| whose equation is y =k X + c and cuts 

from the two axes two equal parts 

and passes through the point (2 5 3) 


3 
29 In the opposite figure : 
ABO is an equilateral triangle , 


g in the opposite figure : Rr e) 
1 ye points A (2 » 6) >O (0 90) +B (6 +2) and D 
| gre the vertices of a rhombus. 
| | Find : 
| e The coordinates of the point D 
a The equation of OD 


# m (4 DOE) 
In the opposite figure : 
2 1 


| f gL tly 
| and the equation of L, is:2X- y+2=0 


| ‚find the equation of the straight line L, 


| Iftan (Z ABO) = 3 4 ‚find: 
| [M] First : m (Z E. 
| Second : The coordinates of B 
| [2] First : The slope of AB 
Second : The equation of the 5 


through the point O and perpen 


traight line passing ) 
dicular to AB 


0: In the opposite figure : 
| The point C is the midpoint of А 
| Find the coordinates of each X P 
| O ,AandB 
| Find the length of each of : 
| ОбА,ОВ,СА „СВ and CO 

з Find the slope of each of : 

XB OC ‚OA and OB 
4 Find the equation of each of : 


АВ where С(4,3): _ 


Exercise six > 


jn the opposite figure : 


and Ly are parallel lines > L, makes with the 


1 
e direction of X-axis an angle of measure 45° 


posit!’ 

| ¿nd passes through the origin point О , A CI 
ERI б “2 

| where AQ +5) > AB LL} > L, intersects the y-axis 


| at the point c 


| pind: The equation of the straight line L 
i 


2 The equation of the straight line L. 
-7 


The length of AB 
(El-Sharkia 15) 


[кя Life Applications 


The opposite graph represents the motion d 

З А к (metre) 
particle moving with uniform velocity (v) 2 
пе distance (d) is measured in metre and 


* ofa 

| where tl 

| the time (t) in seconds. 

Find : 
4 The distance at the beginning of the motion. 
clocity of the particle. 


of the straight line representing 


| [2] The 


| (3 The equation 


| the motion of the particle. 


f the motion. 


from the beginning of 
(El-Dakahlia 24) 


seconds from the beginning О 


e in which the particle covers à distance of 3.5 metres 


| |4 The covered distance after 4 


5| The tim 


the motion. 
p 


| 
d (km) 


(11 The opposite graph represents the relation 
* between the distance the car covers (d in km.) 


and the time the car covers in (tin hour). 
Find : 

1 The covered distance 
ich the car t00 


after 90 minutes. 


| 2) The time wh а 
a distance of 150 km. 


3 The velocity of the car- 
the straight | 
ation between 


Y ine which 

^ The equation of A distance 
e di: 

represents the rel 


(d) and the time (0: 


In the opposite figure : 
Tf the area of the square 
Find : The equation of co 


ABCD = 25 square units 


From the opposite figure : 
Find : The equation of CD 


Choose the correct answer from those given : 


4 The number of diagonals of the hexagon is .......... 
id (Qena 20) 
(2) (b) 3 (c) 12 (d) 9 


2 The two angles of base of an isosceles triangle are ------.--- (Alexandria 16 — North Sinai 
= ig - Noi inai 17) 
(a) congruent. (b) supplementary. 
(c) vertically opposite angles. (d) corresponding. 


3 The measure of an exterior angle of an equilateral triangle is 
(Alex. 17 — Beni Suef 18 — Kafr El-Sheikh 19 — Cairo 20 — Giza 24) 
(d) 30° 


(a) 60° (b) 150° (c) 120° 


es of symmetry of the isosceles trian: 


gle equals с 
(El-Sharkia 22 - Alex. 23 Port Said 24) 


4 The number of ax 


(a) 0 (b)! (c) 2 
5 In the opposite figure : 
If m (Z ABC) = 90° m (4 А) = 60° 
and BD is a median in A ABC » then m (4 DBC) =" 
(a) 20° (b) 30 c 
(c) 60° UAE 
„5 cm. з" is an isosceles triangle. _ 


ide lengths are 5 cm. 
(El-Menia 17-El-M 


(d) 12 cm. 


6 The triangle whose $ 


(c) 11 em. 
12 cm. and 13 cm. 


. its area = E 


(b) 10 cm. 
(Marrou 


engths are 5 cm. > 


(a) 9 cm. 


7 The triangle whose side | 
(d) 144 


(c) 78 


(0) 325 


the length of the 
(El-Fayoum 185 El-Menia 19) 
(d) half 


sides is 
в In any triangle » the sum of the lengths of any two 5! 
aee (c) equal to 
han 
(a) greater than (b) smaller t E u p | 
$ f the medians of the triangle divides the median in the ratio 
(8 The point of concurrence © bs 


of... from the base. | 
(21:3 (2:1 (03:1 (d) 1:2 
у int 
measures of the accumulative angles at a poin 
0 The sum of the ures o! (EI-Fayoum 19 = Ismailia 22 — Danietta 24) 
(b) 180° (c) 270* (d) 360° x 
49 If ABCD is a square » then m (Z CAB) = (El-Beheira 18 — Kafr El-Sheikh 23) 
(a) 90° (b) 45° (c) 60° (d) 30° 


42 If the lengths of the diagonals of a rhombus are 6 cm. » 10 cm. 
2 


(Kafr El-Sheikh 17) 


(c) 15 


4 55) by the translation (2 »— 3) is 
(с) (2 >2) (d) (2 2) 
(Ismailia 


ЯЗ The image of the point (- 
(a) -2 >-2) (b) (2 >»-2) 
а The image of the point (- 2 » 5) by reflection in X-axis is 
(a) -2>-5) (b) (2 >5) (с) (2 »-5) (à) (5 »-2) 


45 The quadrilateral whose diagonals are equal in length and perpendicular 


(a) square. (b) rhombus. (c) rectangle. (d) parallelogı 
116 The volume of the cuboid whose dimensions are 

42 ‚ўз 6 centimetres equals x (South Sinai 16 

(a) 216 (b) 36 (e) 3/2 (d) 6 
1711337» Lare lengths of sides of a triangle » then l may be equal to 
= 3 (b)4 (c) 7 (d) 10 

A ABC is a triangle » m (Z В) = 

же 2 )=3m(ZA)=90° , then m (4 C) = 

a (b) 45° (c) 60° 
49 ABC isa triangle » if m (4 B)» m О) then 

(a) AC - AB «0 (b AC- AB x0 


Basic Skills 2 Bk 


oo The circumference of the circle with diameter length 14 cm. i ( 
om. is +. CM. where 1 =22) 
x чём к? (El-Fayoum 17) 
(4)14 
кит X)=m (ZY)»ZX »Z Y are complementary 


„then m (4. Х) =. 

pi (b) 60° (c) 45° Э, р Sinai 17) 
gg 1t ХҮ is the axis of symmetry of AB > then XA «<< ХВ (Suez 

(a) > (b) < ee v. juez 20) 


3 ABCD is a parallelogram in which m (Z A) + т (1:6)=200% 

sthenm(ZB)= ==" (Alex. 18 — Suez 19 - Damietta 22 — El-Behera 23) 
(a) 50° (b) 80° (c) 100° (d) 160° 
(Suez 18) 


га If ABCD is a parallelogram > then AB + CD = 
(b) 2 BC (c) 2 BD (20D 


(a) 2AC 
25 FL, //L, > LLL > 14215 themes Ets 
(a) L; // La (b) L, // La (c) La // La (9L,LL, 
26 The number of triangles in the opposite figure = === triangles. (New Valley 16) 
(a)5 (b) 6 
(c)7 (d) 8 
27 In the opposite figure : (Luxor 17) 
The number of trapeziums = 7777 
(a) 2 (b) 3 
(c) 4 (d) 5 
28 In the opposite figure : 
AB is a diameter of a circle » then a surface " 
cm: 


area of the shaded shape = 
(a) 4 TU 
(c)2 TT 


гэ In the opposite figure : n 
ABC is a right-angled triangle at B > what Is 5 
area of the semicircle drawn on the hypotenu 
AC if the areas of the two sem : 
on AB and BC are 36 and 64 square units 


respectively ? 
(a) 80 square units 


icircles draw? 


(b) 96 square units (©) 100 square units 


80 In the opposite figure : 
The number of the coloured right-angled triangles 
needed to cover the rectangle surface соп! 


pletely 


(b) 6 (c) 8 


817 In the opposite figure : 
WAE:ED=1:2 > then the ratio 
between the area of A BED and the 
rectangle ABCD is 


(а)1:2 


[Вг In the opposite figure : 
The perimeter of the figure =. cm. 
(OMe (b) 22 
(c) 29 EEE (d) 34 


In the opposite figure : 
Two circles M and N inside a rectangle the 
radius length of each one is 6 cm. » then the area 
of the rectangle = .......... em? 


(a) 288 > 
(b) 252 (©) 216 


34 i 
The opposite figure represents quarter a circle 


‚Basic skills д | 


ag In the opposite figure : 


1f the base of the parallelogram is divided by the ratio 
1:3, then the ratio between the area of the coloured 
jangle and the area of the parallelogram [E 


tr 
(b) 1:6 (c) 1:8 


(a) 1: 3 
a6 In the opposite figure : 


The perimeter of the figure = ss cm. 


(a) 44 
(c) 24 

87 In the opposite figure : 
[FAABC ~A DEF 


»DE=3 cm. 


cm. 


(b) 9 


, then EF = n 


(a)3 


(38) In the opposite figure : 


h of the square 


If the side lengt = 10 cm. 


‚ then the area of the сисе" cm? 


(a) 100 7t (b) 25 7 
(c) 50 t (d) 40 % 


| 89 In the opposite figure : 

rA EF »B EEF ,m(2C)=%" 

sthen X+y S00" 

(a) 90° " (b) 180° 
(c) 270° 
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Accumulative tests 


orrect answer from those given : 


on Algebra and Statistics 


Accumulative test E on lesson 1 - unit 1 


Choose the € 
| 6v430 sthen X+y= « Alexandria 24 , 
| › (с)-4 (d)6 
X x Y 15 sthenn (Y) = « North Sinai 24 » 
| (c) 15 (d) 24 
| 
X x Y ren Y « Suez 24 
(a) 1 b) {(2 »2)} (с) (2 +2) (d)4 
@ if (2% ,27) = (32 « y?) »then x = « El-Gharbia 17 » 
а) 3 5 32 27 
(a) = (b) 3 (c) > 3 (d) КУЛ 


5 И(Х—-3,2— X) lies in the fourth quadrant » then X = « El-Dakahlia 20 » 


(a4 (b)3 (c)2 (d) 1 
(8 If the point (k ~2 ,3 k — 2) is ata distance of 4 length units from the X-axis 


»then k = 
« El-Sharkia 24 » 


(10 (b) 1 


Birx={2} 


UXx Y 


(c)2 (d)3 
={3 14 5} + find : 


(8n (Y?) 


В х1 :29)2 (4 


3 j 
^Y +2) ‚then find the value of : X+2y 


Accumulative Tests 


Accumulative test E till lesson 2 — unit 1 


EJ Choose the correct answer from those given : 


ВХ ={3,5› 7} and R is a relation on X » then the relation which represents 


a function from the following relations is ++ 


у= {03 5) ›(5 3) 505] (by R={(3 95) 95 95) 97 5) 


« Port Said 24 » 


¡R=16>5>6>D) ()R={G 3) ›(3›5) ›(3›7)} 


1E X = {2} then X22 vei « El-Kalyoubia 20 » 


4 (b) {4} (c) 2 »2) (4) {(2 ,2)} 
ifX2[2;1) >» Y={3>5} >then (8 »5) Ge « Beni Suef 24 » 
y Xx Y (b) Y x X (X? (a) Y 
4 The ordered pair (Ee > y) » where X #0 » y #0 lies in the +. quadrant. « Qena 20» 
(a) first (b) second (c) third (d) fourth 


« Kafr El-Sheikh 18 » 


= lfa+b=ab=5 »thena?b+ab?= 
(a) 25 (b) 20 (c) 15 (d) 10 
& IFR is a function on X where X = (153 »5} sandR={(a 3) >(b>1) >(1 5} 


sthena+b=-- « El-Dakahlia 18 » 


(a) 4 (b) 6 (c) 8 (d) 2 


MES a , Y={253} > Z={7>2} >find: 
(NV xZ [8)(X-Y)xZ « El-Sharkia 18 » 


Bix- T od > Y= o oe tm 


> where "a R b" means "a is the multiplicative inverse of b" for each a € X +b EY » write 


R and represent it by an arrow diagram and show if R is a function or not » and why ? 


« El-Sharkia 19 » 


Accumulative Tes 


Accumulative test 14 tilllesson 4 - unit 1 


E) Choose the correct answer from those given : 
fe» 


1 f£ f Q0 =4 > then f mosse « Damietta 23 » 
)4 (b) 1 (od (d)8 
ETC X+y=1 then X? -y= ENS « Red Sea 19 » 

1 (b) 1 (c) 5 (d) 25 
f the straight line which represents the function f : R— IR where f (X) 22 X 4 34€ 
passes through the origin point »then c = « El-Sharkia 24 
a)-2 (b) -3 (c) zero (d) 3 

2 The linear function f : f (X) = 2 X- 1 is represented by a straight line cutting the 
y-axis at the point -+++ « Matrouh 20 » 
(a) (0 >1) (b) (05-1) (c) (1 >0) (d) E1>0) 

5 The function f : R——»R where f (9) 2a X+ b represents a linear function on 
condition a E +--+ « El-Gharbia 20 » 
(a)R (DR, (c) R- [0] (DR. 

© If the point (a » 3) lies on the straight line which represents the function f : B ——* R 
where f (X) 24 X-5 »thenaz 7 « New Valley 20 » 
(a) 2 (b) 3 (с) 4 (95 


Graph the curve of ће function f : f (X) = (X= 3)2 , where XE[1 »5] 
and from the graph find : 
“4 The equation of the axis of symmetry of the curve, 


ini i « Cairo 24 » 
2 The minimum value of the function. Cairo 24 


 ҥх={з} >» Y={4,5} > Z={6>5} »find: 
A(X MY) xZ (2) xX x (Y-Z) 


»uhag 24 » 
3 n(X?) « Souhag 


EN N pp / gable МИ (OW) OL ok, palag Lol 9 


ts 


Algebra and Statistics 


Accumulative test 19] till lesson 2 — unit 3 


E) Choose the correct answer from those given : 


¡ iati he two variables X an 
T The relation which represents a direct variation between t dy 


* Ismailia 33 
is 


=7 = ()y=X+3 3-5 
PIFS- XY. = 36 of a set of values and the number of these values = 9 
sihen O =. « El-Monofia 23, 
2 (0) 4 (c) 18 (d) 27 
©1818 is the greatest value of a set of individuals and the range = 6 » then the smallest 


value of this set is ++... « El-Kalyoubia 234 
(a) 8 (b) 12 (c) 14 (d) 36 


[4] The most common measure of dispersion and the most accurate is ............... « Damietta 19» 


(a) the median. (b) the arithmetic mean. 


(c) the mode. (d) the standard deviation. 


(5) If17X+8=11 >then17X+11=. 


(a) 8 (b) 11 (c) 14 
If all individuals are equal in values 5 then 


« Ismailia 19» 


(d) 


(a) x=0 (b)o-0 


- 2 103 5 5 
I 3s 
alculate the mean and the Standard deviation or ages 


Ifa sb sc d are proportional 


> prove that ; 2-5. 
c-d 


a 
c 


Important questions D Relations and Function, 


on Unit One 


Multiple choice questions 

EB if the point (3 + b= 1) lies on the X-axis ‚then De mmm (Aswan ap 
| (b)-3 (c)-1 (d) 1 

р en — 

FJ (3 -Xs X- 1) lies in the fourth quadrant where X EZ » then X = eer (Ismailia y 

»3 (c) 2 (d) zero 

Я A 

EB (125 y ) X? ,4) , then X+ y . (El-Sharkig 3 
5 b) 21 (c) 7 (d) 10 

@ irae b.2) „еп P (се Аа 
«3 UE © 4 (d) 2 


Bimo)=2 » n(XxY)=6»thenn(Y?)= ———— 
(a) 4 (b) 9 (c) 16 (d) 12 


(Gia 2% 


Bırx- {3}. рУ ee 


(El-Sharkia 17 


(a) 9 (b) (3 53) (c) {9} (d) {@ »3} 
Bix={1,2} > Y={354} then (3 ›4уЄ.............. (Qena Bi 
(a) X x Y (bd) Y xX (ox? (d Y? 


п MX xY= {2.3} sen X? = 


(a) {4 > (b) ia 3) (e, 2) 
"ПЕР =4x+b , ED ES 
(a) 156 (b) 3 (o4 
m: fosa X'e2x*. Terre a 
-3 P 
of the second degree is... the set of possible values of 


(a) (2 53} e A 


m; T 
point AN 


(а) (0 45) 


(€) {2,1,0} 


(16. 


Algebra and Statistics 


x)=2Xx+1 s then the set of images of yy, 


КЕС (Kafr Е. 
ot o (Du 


— 


>R re f ( 
х= {1.35} ›7:Х R whe f 
М + s 
elements of the domain by the function f i 


(a) {3 »5 » 11] w) {379} 


A MÀ х 
РИТ - bya straight line passing through 


жуу eal 
The function f : f 00 23 X is represent 


(Beni Suej 
the point — Dy 
( 3 (b) (0 »0) (c) G »0) 23) 
(а) (0 ,-3) E Г 
ai; R—R where f (X) =X k-2 4.3 and f (27 11 p then Ks eo... (El-Sharki a 
(a)5 (553 (c) 2 (d) -3 
= — 
If f (X42) = X-2 sthen f (5) = (Е-Моло дд 
@)1 (b) 2 (0) 3 (d)7 
ED If f (2X) =4 > then f N = ти 
(2-2 (b)-4 (04 (d) 2 


If the straight line which represents the function f :R——R where f (X) = 3 X-a 


passes through the origin point » then a = +... (Damiena M] | 


(a) -3 (b) zero (6)2 (03 


ED If (k? — 4 +k) lies on the negative part of y-axis >thenk=-. «Е.а i 


(a) + 2 (b)4 


1-2 (2 


ES] If the point (X » y) lies in the second 
quadrant » then the point (— , 
the men quadrant. ESI 


(a) first CHE PM 
ED) If X and Y are two non-empty sets 
M(X)=n 
(y 1 (2 (X x Y) then п (Y) = 
(с) 3 


Mir {2} x {х,ур= {0,4,0 


:3)] 
(a) 1 > then X — y = 


(b)-1 


E 


| Second | Essay questions 


пое 13,4) >» Y= {4,5} andZ = [5 56] » find: 
, шү? 

; uc: (EL Monofia 24) 

an (X ^) 


In the opposite figure : 
By using Venn diagram which KG D EO D 
represents the sets X » Y »Z » find : 
nAnYyxz 


дайа 24) 
(XU Y) x (Z - Y) (EL Dakahlia 


©) FX x Y= {(1 »0)»(055)»(153)5(4»1) 94 95) (4 >3)) 
‚ind: MYxX fa X.X? (El-Sharkia 16) 


Be IfX={15253.5} » Y= {3,5,6}. 
‚find: 5 (Y NX) x Y En (Kafr El-Sheikh 17) 


Birx- {-45-250525 i Vestiti а а а "а is the 


additive inverse of b" where a € X and b € X » write R and represent it by an arrow 


diagram » and show if R is a function or not. (El-Kalyoubia 24) 


О rx={2,3.5},Y={4,56>58 10} апа ЕЁ is a relation from X toY where "a R b" 
means "a = i b" for alla EX »b EY > write К and represent it by an arrow diagram > 
show that R is a function and find its range. (El-Monofia 24) 


Mirx={1 3 »4} » Y={1 52,53} and В is a relation ion Saux vhs въ 
"a + b = odd number" for each a ЄХ ,b EY 
11 Write R and represent it by an arrow diagram. 
[2 If2aR3 » find : the value of a 


(Ismailia 


Вгх- {2 13 T , Y={6 39 
means "3 a =b" 


»12 515} and R is a relation from X to Y where "aR 
for each a EX and b C Y , write R and represent it by an arrow diagr: 
> show that R is a function from X to Y 


estions а tion and 
Important qu Varia 
on Unit Two 


| First | Multiple choice questions 
(El-Fayoum 17) 
3a. 
g r3a=5b then т T. Pes 
3 (b) 5 (с) 5 
apo 
- X (Assiut 24) 
gix: 3, y .4 аге proportional quantities > then d me ex 
:)3 (9) 
: b) + (с): n 
"4 3 И AED 
(Giza 18) 
13) If y varies inversely as X > then fg < 
)y=X (b)y=mX ()X=my x A 
iati t = AR aa Cairo 19) 
EN The relation w hich represents an inverse variation between y and X is (Cairc 
= (dyz2X 
5 


Xy=5 (b) y =X+3 (c) 


D. 
2 

[3 The relation w hich represents à direct variation between y and X is 
y 


p ы 
Xy=7 (b) y =4-X (X-X 47 y 
B ity « XandX=3 when y = 2 » then the constant proportional equals +++ (Cairo 16) 
92 (b) 3 (о 2 (d) 6 
If 2 ,6 and X + 15 are proportional » then X= 77 (Qena 24) 
(a) 1 (b) 2 (c) 3 (d) 4 
О ifa »2 »4 and b are in continued proportion » then a + b = seems (El-Monofia 16) 


(a) 2 (b) 4 (c) 6 (d) 9 


О The number if added to 1 »3 and 6 » they become in continued proportion 


s (Damietta 13) 
(a) 1 (b) 2 (с) 3 (d) 4 

WD 173 , X and 12 are three proportional quantities » then X = un (El-Gharbia 16) 
(a) 15 (b)-6 (с) 6 (d) +6 

Mirth. 20+b s then k = +... ER "n 
NE: k in (Giza 24) 
(a) 3 (b) 4 


маным м —— 


| Second | Essay questions 


jiza 24 
gx X-2y _ 3 „find the value of: X: y (Giza 24) 
X+3y 5 E CAU 
3-20 А2327 (Матош 23) 
x_2 ae 
Ba 6y-X ohne 
„are _ 2-a Port Said 24) 
Ø ifa sb sc and dare proportional quantities » prove that : Pr. dob (Port Sai 
a eee > 
© 1-8 0 
EB ifa sb „с and d are in continued proportion » prove that : m a г (Kafr El-Sheikh 20) 


Find the number that if it is added to each of the numbers 3 »5 »8 me 12 , they boca 


proportional. (El-Gharbia 22) 
» prove that : a » b » c and d are proportional quantities. (Giza 13) 
px lo E i (EI-Monofia 24) 
ü If a cO » prove that : ONU 
El ic T = s prove that : x?+y?=2X+y-2 (Ismailia 23) 


Dira:b:c=1:2:3>b+c=25 » find the value of each of : a >b sc (El-Kalyoubia 16) 


Or 5 = Р = A = dando » find the value of: X (El-Monofia 23) 


a Find the number which if added to each of the two terms of the ratio 5 : 11 


„it becomes 4 : 7 (Cairo 


Find the positive number which if we add its square to each of the two terms of the ratio 
7:11 sit becomes 4: 5 (El-Monofia 2 


Two numbers » the ratio between them is 2 : 3 » if you add to the first 7 and subtract fro 
the second 12 5 the ratio between them becomes 5 : 3 Find the two numbers. (Beni Suef 


Qu. - 5 , prove that : 2a+b_a+2b 
y-X x y 


Du E Mza ue > prove that : 3735 4-5 
-2 


2X+y 2X+2y+z 
4a+4b-c 3a+6b 


Za+b 2b-c Des <a > Prove that : 


(NA pl 


Algebra and Statistics 


MX! =Y+2 = 24% , prove that: AAA 
—— = T 


2+X, prove that : = 


y a 
t: 
al between a and € > prove tha 5 


ED if y œ X and y = 20 when X= 4 »find : 
Ti The relation between X and y 


2) The value of X when y = 40 


ify х and y =3 when X=2 ‚find : 
1 | The relation between X and y 


2 The value of y when X = 1.5 


= 21X-y у я 
ср » prove that : y oc 2 (Asstur24) 


If X=z + 8 where z varies inversely as y and z = 2 when y = 3 » find the relation 
between y and X ; then find y when X = 3 (El-Dakahlia 20) 


@ it y = 1 + b where b varies inversely as X? and y=5 at X=? 


> find the relation between y and X » then find y at X= 4 (Kafr El-Sheikh I 
‘afr Ela 


Шуу сла кайы 
Birxty-14x У+49=0 sprovethat гус], 
5 


Ё From the data in the following table ‚ans 
“1 Show the type of Variation between x 
{2 Find the constant of variation, 
13] Find the value of y atX=3 
Find the value of x at y= 22 


Wer the following questions : 
and y 


Important questions [4 Statistics 
on Unit Three 


Multiple choice questions 


asiest method of measuring dispersion is + 


(Ismailia 24 


EN The simplest and e 


(a) the arithmetic mean. (b) the median. (c) the range. (d) the mode. 
i га 24) 
Я The range of the set of values 17/5.3.96.95:9 9 18 «vimm (Giza 
a) 3 (b) 9 (c) 6 (d) 12 


 ҥў(х- Xy! = 36 of a set of values and the number of these values is 9 
then O = mme (El-Sharkia 20) 


2 (b) 18 (c) 27 (d)4 


© if the standard deviation for some values = 3 and the number of these values = 2 
x (El-Sharkia 24) 


(b) 18 (c) 12 (d) 24 


ES A factory has 125 workers » 75 of them are technicians and 50 are engineers » it is wanted 
10 take a sample of layers of size 50 individuals such that it represents each layer according 


to its size » then the number of engineers of the sample equals +. (El-Monofia 16) 
(a) 30 (b) 20 (c) 25 (d) 15 
О The most common value of a set of values is called -------------- (El-Monofia 18) 


(a) the range. (b) the median. (©) the mean. (d) the mode. 


төзөзөнө is a secondary resource of collecting data. (El-Fayoum 12) 


(a) Personal interview (b) Questionnaires 
(c) Data base of the employees (d) Observing and measuring 

8 Selecting a sample of layers of a statistical society is called с sample. (Alex. 14) 
(a) random (b) class (layer) (c) deliberate (d) bunch 


a as difference between the greatest value and the smallest value in a set of individuals 
1 Called 5.3 
alled (Damiena 2 


(а) the median. (b) the arithmetic mean. 
(c) the range. (d) the standard devi. 


Algebra and Statistics 


d 5 equals ^ 
{0 The mean of the values : 7 »3 3699 an qe 
— = — 7 ма EA 
UM. ER wee oi i 
The set which has more dispersion of the TT s Qum em 
pede dri (4) 25 39 »19 »5 27 


(c) 34 435 526 537 »4l o -— 


: (El Gharbia зу 
{И if all individuals are equal in values ‚then = A (eee 
)X-x»0 (bXx-X«0 (c)o- Ead 
5 d E 
ares of deviations of the values from their 


2 F she avere of 
{ The positive square root of the average ol squ. 
nean is called 


(Qena 2 


(b) the median. 
(а) the range. 


(c) the standard deviation. (d) the mode. 5 
{E if the arithmetic mean of the values га +5 +8 > 7 >6 is 6 5 then a = mo. (Matrouh 0, 
(a)4 (b) 6 (c)8 (d) 30 
If the range of the values: 7 +k +8 +9 ,5 15 6 5 then k = (El-Monafa 24) 
(a) 3 (b) 4 (c) 6 (4) 12 | 
If the standard deviation for the values : X+ 1 y »4 equals zero к 
s then Xy = ne 
ae ш (с)16 


(4) 20 


Essay Questions 


Calculate the mean and the standa tion 
rd deviati 
ER, ofthe following data : 


Caleulate the standard deviation Of the ages ¡ 
S In years, 


El Calculate the mean 
distribution : 


Р y Algebra апы vous 


Revision for the 
important rules of 


x={1»2} > ү={5,7 ,8] ‚then: 


L y {xx¥}- + | 
| lis th 
projection of 


e set of all ordered pairs whose first 
each of them belongs to Y 


set of all ordered pairs W hose first 


ection of each ої п belongs to X 


and the second projection of each of them 
| belongs to X 
| Le. Y xX ={(5 91) 2622) >(7>1)» 
| (7 ›2),(8,1),(8,2)} 


the second projection Of each of 


b to Y 
ie. ХхҮ= (0 ›5) (057) +018) > 
| (2 +5) 9(2 97) ›(2›8)] 


y 


ra (148)058 
sr qa 138) 


(157) (257) 
++ 


(145) (255) 
yv d 


x First projection. 


First projection. 
The arro The graphical diagram The i Th 
w diagram (Tho Corin di : arrow diagram e graphical diagram 
Ы (The Cartesian diagram) 


is the set of all ordered pairs who: 
se first projecti: 
eee е, ons and second projections belong to X 


DXxY#YxxX 

м 
@жк dts cud 
On KX) =n 942) x: 


The relation and its representing 


fap Remember 
a connecting joining some or all the elements 


ч . 
+ The relation from the set X to the set Y is 
of X with some or all the elements of > 4 

he set X to the set Y » then : 


If R is a relation from t hen 
0 R is a set of ordered pairs where the first projection of each belongs to X and the second 


projection belongs to Y 

REX xY TA | 
Е The relation can be represented by an arrow diagram or by a Cartesian diagram (graphically) 
ation from X to X „then R is a relation on XandRCX X x 


| e If R is a rel 
| Example eve 
х= [15253] » Ү={1 ,2 +3 »6} and R is a relation from X to Y where aR b" means 
< a factor of b" for each a EX ; b EY »then write R and represent it by an arrow diagram 
artesian diagram. 
Solution 
R= (i 21) Us DA 3) «(1 >6) ‚(2 :2) ‚(2 6) ‚(3 3) ‚(3 >6)} 
x 
1 A 
2 S 
AS 
The arrow diagram 


L 


ies Remember | The function 


+ A relation from X to Y is said to be a function if : 


@ Each element of the set X appears only once as a first projection in one of the ordered 
pairs of the relation. 


© Each element of the set X has one and only one arrow going out of it to one element 
Y in the arrow diagram which represents the relation. 


€) Each vertical line has one and only one point lying on it of the points which represent 
the relation » in the Cartesian diagram which represents the relation. 


+ If f is a function from the set X to the set Y is written as f : X —— Y » then: 
© X is called the domain of the function f €) Y is called the codomain of the function 


© The set of images of the elements of the set X by the function f is called the range of. 
the function f which is a subset of the codomain Y 


Algebra and Statistics 


не the following diagrams show some of the relations % 
n the $ 
irx e (152 +3), Y= {1 94 99} then. tions represent a function from X to Y and wiyg | 7 
X to Y and we note which of the following ү 
does not represent : i 
x Y 
x Y 19 Y 1 ES 1 4 
) = 4 
essen А 3 2. 4 
| | | | ME 4 : E 
| la Н - 
UT tS er mp Note : There are not arrows Fo 
Note : боше ce only Note : Going out two arrows eus cing out fom the Er 
one arrow from from the element 1 in X u aan E 
me ү ele 
each element of the 2 
eso : The relation is not 1 
Then : The relation is Then : The relation is not Then: ы rel vhi b 
a function from X to Y a function from X to Y a function from X to " 
• The domain = (1 +233} 5 


e The range = {1,9} 


Note : Each vertical line has h Note : There are two points Note : There is not a point 
only one point lying on it j lying on the vertical line lying on the vertical li 
Then : Therelationisa —— atthe element Lin X —— at the elemen 
А function from X to Y Then : The relation is not a Then : 
" e The domain = (152 53} { function from X to Y 3 


e The range = (154 59] 


= " E E 
|, y 
| 
| PERRA 
' 
i y 
pfe am i Note : Going out two arrows bi 
of the elements of X ше element H 
_ Then : The relation is ro > 
жо oes. 
_ + The domain = {1,2,3} à function on x 


(t The range = [1,2] 


бает 
E 


е; Remember The polynomial functions 
| 


| The polynomial function is a function whose rule is a term or an algebraic expression in 


he following should be identified : 


condition that t 
and the codomain of the function is the set of real numbers. 


O Each of the domain 
© The power (The index) of the variable X in any of its terms is a natural number with 


noticing that : the degree of the function is the highest power of the variable X 


For example : 

+ The function f : f (X) =3 is a polynomial function of zero degree. 
e The function f : f (X) =2 + 1 isa polynomial function of the first degree. 
e The function f : f 00 = х5 X? + 1 is a polynomial function of the third degree. 


While : 
The function f : f (00) = ES + X? is not a polynomial function because : ЕЗ =x? 
х= 26 


ie. The index of the symbol X is not a natural number. 


Y Remember The graphical representation of the polynomial function 


a The constant function 


The function f : R——>R where f (X) 2 b >b ER is represented by a straight line parallel 
to X-axis and intersects y-axis at the point (0 » b) 


| { E 
_ The Straight line is above The straight line is coincident . The straight line is below 
X-axis and passes through with X-axis and passes X-axis and passes through 


the point (0 » 2) through the point (0 » 0) 
|. (is of zero degree) 


the point (0 +- 3) 
(is of zero degree) 


ring! revision 


| iS) Remember | The ratio and its properties - 


s ў Р E a P 
+ The ratio between the two real numbers a and b is written as a: b or a and a is called the 


are called the two terms of the ratio. 


cedent of the ratio » b is called the consequent and a +b 
+ The value of the ratio does not change if each of its terms is multiplied or divided by the 


same non-zero real number. 
o changes if we add or subtract (to or from) each of its two terms the 


ante 


e The value of the rati 
same non-zero real number. 


| e If the ratio between two numbers is a: b » then : The first number = am 
| „| the second number = bm |»m# 0 


Example 
Two numbers » their sum is 2 


8 and the ratio between them is 3 : 4 > what are the two numbers ? 


| Solution 
| Let the two numbers be 3m „4m 
2, The two numbers аге: 3 x 4 and 4x4 


-.3m+4m=28 ..7m=28 ¿m=%=4 


i.e. 12 and 16 


| 
L 


ims Remember | The proportion 


+ The proportion is the equality of two ratios or more. 


»It-- = , then a » b >c and d are proportional quantities. 


c 


The properties of the proportion 


0% Remember 


It =£ >thenaxd=bx0 


product of the means. 


i.e. the product of the extremes = the 


Bap Remember | The direct variation and inverse variation 


Direct variation 


e If y varies directly as X 


and is written as y oc X » then: 


Oy=m x (we.2=m) 

where m is a constant # 0 

y x 
|o- z 
| @ The relation between X and y is 
«presented graphically by a straight 
ne passing through the origin point. 
e To prove that y oc X » 
we prove that: у= т X 

where m is a constant # 0 


For example : 


Ify=5X > then y x X 


| 


[Example on direct variation = 


| 
Olfaxb,a=5whenb=2 
| ‚find : a when b =3 


| ira! «4b =4 ab » prove that : a œ b 
. Solution 
a b 
Ө ахь DEC 
2 2 
ae "m 
Saga ла,= 7.5 


„а2-4аһ+4Ь^=0 
„a-2b=0 


| 2+4b=4ab 
| (@-2b)?=0 


„a=2b „aocb 


To prove that y ос 


If X and y are two real variables where : 


e If y varies inversely as X 
and is written as y oc t s then : 
mf. 
Oy=™ (ie xy=m) 
where m is a constant # 0 


© The relation between X and y is not 
a linear relation. 


NA 
we prove that : X y =m | 


where m is a constant # 0 
For example : 
7 Y 
Hye sthenXy=7 запі then y с = 


meer 
т =. 


T4 А 


[Example on varia 


x?y?+25=10 Ху 

> prove that : 

X varies inversely as y 
Solution 

+ Х2у2-10 Ху+25=0 
«Oy syn nXy-5sf 


:Xys5 axa 


% 
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Second | Statistics 


= 


es) 
— Primary resources (field resource ] 


p sh we 

• These are the resources from whic h 
get data directly. 

Examples 

* Questionnaires and survey 

* Observing and measuring. 


* The personal interview. 


data 5 
The resources of collecting 


y resources (histo ( arces (historical т 
[Secondary ! rest ime 


+ These are the resources from Which y, 
vet data that previously collected, 
Examples 


* Central agency for public mobilization 
and statistics. 


* Mass-media. 


y 
We 


* Internet. 


0 Remember | The methods of collecting data 


| Method of mass population 


y 


It is based on collecting the data 


— related to the phenomenon under 
study from all individuals of the 
statistical society. 
• Elections 
N 
• Setting up a data base of all 


employees in an organization 


e Accuracy 
. e 
+ Representing all the society 
individuals 


+ Sometimes it needs long time 5 
great effort and a great cost. 


Method of samples | 


Itis based on collecting the data 
related to the phenomenon under 
study from a representative sample 
of the society (Choosing a sample 
represented to the whole society) 


* A sample of a patient's blood to 
make some clinical check up. 


* A sample of some products of a 
= ry of Sed out if it matches 
standard specifications. 


* Saving time , effort and 


* Ris tbe ont money. 


Final Revision 


9) Remember | The concept of the sample and the methods of collecting it 


The sample : 
It is a small part from a large society that looks like the society and represents it well. 


| The methods of collecting the sample and its types | 


The type of the sample : 


The type of the sample : 
Layer random sample. 


Simple random sample. 
Its usage : 
It is used for the 
homogeneous societies 
which are not naturally 
divided into groups or 
|elasses. 


The type of the sample : 
Not a random sample 


| (deliberate sample) 


Its usage : 

It is used in the statistical 

| |societies which are 
heterogeneous or made up 
2 |of qualitative sets that are 


. |ditferent in characteristics. 


Its usage : 
| It is used to select the 
| individuals of the sample 
| in а way to satisfy the 
objectives of the research. 


= 


| The number of individuals of the layer in the sample 
= Seton ш zi individuals ae Hye x the number of individuals of the sample 
the total number of individuals in the society 


«approximating the result to the nearest unit» | 


‚Example 
Ata faculty » there are 4.000 university students in the first grade » 3 000 in the second grade 


2.000 in the third grade and 1 000 in the fourth grade. If we want to draw a layer sample of 
500 students » where each layer is represented in this sample according to its size. 


, calculate the number of students in each layer in the sample. 
Solution 

The total number of students = 4 000 + 3.000 + 2 000 
The number of the individuals of the first layer in the sample = 


+ 1 000 = 10 000 students. 


4000 
16000 * 300 = ИИ 
Tie number of the individuals of the second layer in he sample = gg * 500 = 


The number of the individuals of he third layer in the sample = (pg Х 500 = 


Th number of the individuals of the fourth layer in the sample = zc pg * 500 


(i6) pas / galas! Y (ow 


Algebra and Statistics 


mts 
7 i asureme! 
[99 Remember | The dispersion and its me 
Y 


| The dispersion : 


ets are homogeneous. Ca 
| It is a measure that expresses how much the se м 
| [Dispersion measurements ] Е 
гѕіоп) 
[1] The range (the simplest measure of dispe 
and the smallest value in the set. 
It is the difference between the greatest value 
фе, The ran ten eregtest value ~ the smallest value € 
For exampl " 
| Th 5 nd 54 » then the range =57-53=4 
| ihe value А 3 
The val iod and 34 „then the range = 73 — 34=39 
е value 2 ait # 
So the set Y is more Giver? 


В The standard deviatio 


It is the most important • common and accurate measure of dispersion. We can calculate it 


by calculating the positive square root of the average of squares of deviations of the values 
from their mean. 


“м 


F y 
The standard deviation of The standard deviation of 
a set of values a frequency distribution 
Dra = 
The standard a = су The standard deviation o = XG-xyk 
| Ук 
Where : 


Where : 
X denotes a value of the values 5 


x X represents the value or the centre of the set » 
X denotes the mean of the values , 


k represents the frequ 
ence of the v. 
n denotes the number of the values › È K is the sum of fr alue or the set » 
9t frequences 


У denotes the summation operation. and X (th 
e mean) = 


| Example on the standard deviation of a set of values ea 


Calculate the standard deviation of the values : 55 »53 557 » 56 and 54 


SEA 


Solution 


@ We find the mean of the values (X)= PES 


n 
22554 53 + 57 + 56 € 54 
— ise A 


0 

4 

55 е 
t 


© We form the opposite table. 


© We calculate standard deviation by substituting in the law : 


The standard deviation (0) = | Xc-x*X -[2 =|2= 14 
n 


=) Example on the standard deviation of a simple frequency distributionmial function h 
The following table shows the distribution of wages of 20 persons in pounds : 
[The wage 20 | 25 | зо | 35 | 40 | 45 [зоа 
| Number ofpersons| 2 | 3 | 5 | 5 | 1 | 4 | 20 | 
SS 
Find the standard deviation of the wages. The wage (X) [Number of persons DEZ m 
Solution 20 2 40 
© We find the mean of the wages (x) 2 E т 
by using the opposite table : 35 5 175 
zo DICE) 40 1 40 
ei Хә Н 
г. The mean со те 45 4 180 
= S = 33 pounds. Total 20 soo 


© we form the opposite table : 


© We calculate the standard deviation from the law : 


| N: 
ARAS 6 1229 е1 «138 pounds. 


The standard deviation (0) = Tk 


nd statistics 


Algebra a 


The following 


Incentives in pounds 35 
| Number of workers e 10 


is distribution. 
ard deviation of this distributi 


| Find the stand {5 Remember that 
Solution t " lower limit + upper limit 
x the set = 
£D We find the mean ( 2j The centre of 2 


by using the following table 5 


ерттер гети] ХХ 
Seis | Centres of sets OO) — lt - 
| 40 
5- | 50 | 14 oan 
ee 60 | 20 1200 
2 70 Ке c 
75- 80 | 20 16 
85- 90 | 8 720 
Total | 100 6580 


2. The mean (X) = ZO Ban 65.8 pounds. 


DE 100 
© we form the following table : 
x |k X-X OH xo xe Socks 
40 10 |40-65.8=-25.8| 665.64 6656.4 
50 14 |50-65.8=-15.8| 249.64 3494.96 
60. 20 |60-658=-5.8 672.8 
70 | 28 |70-65.8=4.2 493.92 
80 20 |80-65.8 = 14.2 4032.8 
90 8 |90-65.8=24.2 4685.12 
Total | 100 


20036 | 
© We calculate the standard deviation by using the law : 


The standard deviation (6) = | iX X’ xk = | 20036 
j Ук aa pounds. 
Notice that : 


* The values which are 
det more homo E z 
deviation is small, geneous have less dispersion and their s 


« School book examinations. - Governorates' examinations. 


» Examinations on Port Said specifications. 


Examinations on Algebra 


nd Statistics 
scan the code 


Final Examinations 


la] IfX={1 53 > 5} and R is a function on X » where R = {(a 93) >(b > D »(1>5)} 
» find : 


[1] The range of the function. (2) The value of a + b 


[b] If y ac and y = 3 when X=2 


> find : 


1 The relation between X and y (8) The value of y when X = 15 


ЕЗ [a] Represent graphically the function ў: $00 =(X-3} » X€l0 »6] » from the 
graph deduce the vertex of the curve » the minimum value of the function and the 


equation of the axis of symmetry. 
1 Calculate the arithmetic mean and the standard deviation of the set of values : 


8.9 ,7 >6and5 


Answer the following questions : 


E Choose the correct answer from those given : 
[4 The point (3 » 4) lies in the === quadrant. 


(a) first (b) second (c) third (d) fourth 


[8e is one of the measures of the dispersion. 


(a) The median (b) The arithmetic mean 


(c) The standard deviation (d) The mode 

The third proportional of the two numbers 3 and 6 is 
DE; 9 (02 

(41fn(X)22 » n(YxX) 26s thenn(Y)) = ee 
(a)4 (b)9 (c) 16 

[5] The range of the set of the values : 7 +3 56 »9 and 5 is 


(a) 3 (b) 4 (c) 6 


Governorates’ 


Examinations m on Algebra and Statistics 


Á 


[1] cairo Governorate f 
17819) 


Answer the following questions : (Calculator is allowed) 


ET. Choose the correct answer from those given : 
12% = 8 sthen X? = nenn 


a)2 (b) 3 (c)4 (d)9 
The degree of the algebraic term 4 x y ds e 

a) second. (b) third. (c) fourth. (d) fifth. 
If the point (k — 2 » 4) lies on the y-axis » then ken 


02 (b) 4 (c) 6 (d) 8 


The middle proportional of the two quantities a »C is «7 
ужас (b)+Jac Oa. (d) 7 ac 
- The difference between the greatest value and the smallest value for a set of values is 


called ie «y 

(a) range. (b) median. 

(c) arithmetic mean. (d) standard deviation. 
ER-Q= mee 

(a) 2 (b) Q (c) @ (d) R* 


a [a] Find the number which if added to each of the two terms of the ratio 5: 11 


„it becomes 4: 7 


[b]If X 2 (152»53] and Y = {2 
means "a +b = 5" for each a € X »bEY 


1! Write R and represent it by an arrow diagram. 
2! Show that R is a function. 


,3 34 »5} and R is a relation from X to Y where "aRb" 


[a] Find the fourth proportional of the quantities : 3 »5 »6 


ех x ¥={(2 91) (294) °@ ,5)) ‚find: 
mv (ayy xX In (1) 


O аг y varies inversely as X and y = 4 when meee 

[T Write the relation between y and X (2) Find the value of y when X= 6 
.2X*y _2у+7 

mr 23-3 , prove that : === 


Final Examinations 
al If (2X—15X-y)-(s fi у: 
a [a] If( 1 У) = (5 ›8) » then find the value of: y 


X-2y_3 
Mty? 5 > then find the value of : X : y 


© [a] Find the arithmetic mean and the standard deviation of the values : 
2345658 » 


[b] Represent graphically the function f : f(X) = 2-4 X & 3 > taking X € [0 ,4] 
» and from the graph find : 


1 The minimum value of the function. 


? The equation of the axis of symmetry of the function. 


TT 
E Alexandria Governorate [В 
Tac 
2 


‘power the following questions : (Calculators are permitted) 


©) Choose the correct answer from those given : 


+ The range of the set of values : 7 »3 56 »9 and 5 equals cesses 


(a) 3 (b) 6 (9 (à) 12 
2 lfa+3b=7»c=3 „then the numerical value of the expression : a +3 (b +c) = nn 

(a) 10 (b) 16 (c) 21 (d) 30 
3 3X 42% — NES 

(a) 4* (b) 2% (Ova (à)2**! 
[a If (X 5 ,8) = (1 »6y+X) sthen X+ y= 7 

(a) 8 (b)-2 (c) -4 (d) 6 

7328 mmm... 

БГХ-у=5,Х+у=2 sthen X?-y =" 

(a) 10 (b)3 (c) 2 (d)5 
в The third proportional of the two numbers 3 »6 is 777 

| 9 (с)2 (d) 12 
(а) 3 (b) M 
6} and R is a relation from X 


[ах = [0515223] veto T mA 
where "aRb" means nen b" for all a E 
(41 Write R and represent it by an arrow diagram. 
/2 | Show that R is à function » and why ? 
Ag yee ld 
nr X 2 =F provelhali S x^ 1y er 5 
3 


Algebra and Statistics 


3 and: 14380) 
B аго = X! -3x > g00=X-3 ME 


ach of the two ter 
> is added to each о TAS of 
[b] Find the positive number which if its square IS adde the 


ratio 5 : 11 » it becomes 3 : 5 


x : 2_2x where X€[-4 52 
Ul [a] Represent graphically the function f : fQosz-X-* e | 
» from the graph deduce : 

1] The coordinates of the vertex point of the curve 
[8] The equation of the axis of symmetry 


[8] The maximum value of the function 


a 
: : ities » prove that : — 
[b] Ifa >b » c and d are continued proportional quantities pro m 


B [ality x and y =3 when X=2 » find : 
[1] The relation between y and X 


[2] The value of y when X= 1.5 


[b] Calculate the standard deviation for the values : 13 » 14 > 17 > 19 > 22 
(rounding the result to three decimal place). 


Answer the following questions : | 
EB Choose the correct answer from the given ones ; 


х= {2} > Y={3 +4} then n (X%) хп (Y) = i. 


(a) 1 (b) 2 (3 E: 
(2)112%-*= 4} 
(a) 0 (DE. СЕЗ | 
(3) The middle proportional between the two numbers 3 and 
12i 
(a) £3 (b) +4 Gixe is 
[Æ] The solution set of the equation: X- 1 5|. | ae 
Br 
(a) {0} (b) {1} ot} 
[5]1£ — 1 <X<3, XER > then (X+ DE 


(a) {0 »3} (5 [- 1 >3[ 
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6) The positive square root of the average of squares of deviations of the values from 
mean is called the +--+ 
(a) range. (b) arithmetic mean. 


(c) standard deviation. (d) mode. 


B 1x ={2>-1} EST 22053] 
‚find: (1) X x Y EX-YxZ 
[b] If y « X and y =5 when X= 15 » find : 


7 The relation between X and y [E] The value of y when X = 30 


El is1i£X 2 (-45»-2:052 +4} and R is a relation on X where "aRb" means 
"a is the additive inverse of b" where a € X »b € X > write R and represent it by 
an arrow diagram and show if R is a function or not. 

a+b b 


a с 
=== : == 
pq >Prove that lea 


Е (0) Find the number that if added to each of the two terms of the ratio 7 : 11 » then it 


becomes 4:5 


[b] If 2 sa »b > 54 are in continued proportion » find the value of:a+b 


[a] Graph the function f : f Q9 = X^ +2 X—3 » taking x€[-4 »2] > then find : 
A The minimum value of the function. 
(8) The equation of the axis of symmetry. 
[b] Calculate the arithmetic mean and the standard deviation of the values : 
12513516518 »21 


H El-Sharkia Governorate & 


" E yes Зе CAR i 
nswer the following questions : | (Calculator is allowed) 
Choose the correct answer from those given : 

(A) If Xy 23 s then Хо 


1 
M 
If the point (k — 2 »3 k — 2) is at a distance of 4 length units from X-axis 
s then k = ee...» 
i» En (a (d) 3 


Algebra and Statistics 


N lfa:b=2:3 » bic=5:6sthenare= 


i2:3 (d) 5:9 
(a) 1:3 (b 3:5 E 
e number of these values - 
4) If the standard diviation for some values = 3 and the mL 
sthen X (Х- х) = 
(a) 1 ae ‚12 (d) 24 
Я 2.32. 32% 1 simplest form is +" 
5; The result of —— 7 —— 5 in the simp 
3* x3 (d 
3 3 


(a) 34% ar 
the function f : R—R 
point » then € =. 1 


(d) 3 


5 If the straight line which represents 
where f (X) 22 X+ 3 + c passes through the origin 


(a) -2 (b) - 3 (c) 0 


a b c .a-2b*3c 14 
B args”? > proye that: Ge l 


N 


[b] If K—Y) x Y2 (0.52) 3053] »n (Xx Y) -6 
„find: 1X >Y 2 XNYXxY 


[a] Ify=a+2 > a oc X >write the relation between a and X when X = 2 anda=4 


» then find y at X= 1 


[b] If X = {a:a EZ ,-2 <а<2} and К isa relation on X where "aRb" means 


"a is the additive inverse of b" for all a EX »b € X » write R and represent it by s 


arrow diagram » and show if R is a function or not » give reason. 


@ (a) If a »b »c and d are in continued proportion 


2-30 ir 
ye that : ——— 
‚pro m ur En Y 


[b] In the opposite figure : 
f is a quadratic function 
where f (0) = X^ -6X «m 
s the length of A B = 2 unit length, 
find the value of m 5 then find the mini 


В [a] Find the number which if added to cach 
them proportional. 


Ib] Calculate the mean and the standard 
56. 


An 
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g El-Gharbia Governorate ah 


Answer the following questions : 


EJ Choose the correct answer from the given ones : 


a) 1 (2* Vy)=(1>1) > then X-y = 


(a) zero (b) 1 (4) *1 
BIFX = {1 s3} s then n (X2) = 
(a) 2 (b) 4 (с) 3 (d) 10 
© lf f(X)=1 s then f (D + f Q8 = 
jl (b) 2 (c)3 (d) 4 
EI ‚3104-3-17 =" Е, 
2 (b) {-3 4-1} (d) {3} 
© ifXxXy=3stheny«- e 
x (b) x (c)3X (d) x? 
© Half the number 420 = -11 
(a) 220 (b) 22 (c) 219 (d) 239 


[a]ItX 2 (15253] >Y= {1 > i E i ij and R is a relation from X to Y where 
"aRb" means "a is the multiplicative inverse of b" for each a € X » b EY » write R and 
represent it by an arrow diagram > show if К is a function or not » and why ? 
oF 7 
[b] If b is the middle proportional between a and c » prove that : = + » Бев 
Bs е с 


[a] If y varies inversely as X » and y = 10 when X=3 
» find the relation between y and X » then find also y when X = 5 


[b] Represent graphically the function f : f (X) = (X— 2» ,xE [0.4] 
» from the graph deduce : 


[1] The coordinates of the vertex point of the curve. 


(2 The equation of the axis of symmetry. 


B [aj Find the number which if we add it to each term of the ratio 3 : 7 » it becomes 1 : 2 


ІЫ ЕХ x ¥={(1 51) > (1 +3) 5055] 
»find: 1X 5Y @yYxx mx? 


Algebro and Statistics 
sures of the dispersions. 


is one of the mea К 
, кщ b) The median 


(a) The arithmetic mean i 
i) The range 


(c) The mode A 
A y 
: Y and R is a relation from X to y y, 
EB tal eX ={1 53.495} Y 2 (0225354 2 жч hs 
"aRb" means "a +b = 7" forall a EX > 


1 t arrow diagram. 
7) Write R and represent it by an arrow dag i 


A 1 why ? 
2) Show if R is a function or not „and WB » 


a+2b 
Ib] If = 3 ‚find the value of : 2 


E 
5 +9b 


oje 
= 


[a] If a »b »c and d are proportional » prove that : 


[b] If y oc X and y = 10 when X — 5 » find : 
1 The relation between X and y 
[2] The value of y when X 23 


П ta] Calculate the arithmetic mean and the standard deviation for the values : 
15 59573653 
[b] If f (X) 22 X+cand f (1) 27 


11] Find the value of c [2] Find the value of f (2) 


[a] If b is the middle proportional between a and c b? +c? 
> prove that : et: 
da 


[b] Represent graphically the functi 3 = хх? 
Р ee neton Өү ~4> where x E[_ 3 »3] 


» from the graph deduce the vertex of the curve, 


Answer the following questions : (Calculator is Permitted) 
е 


E Choose the correct answer from the given ones : 
[1] If n(X) 23 sn (X x Y)= 12 ,thenn (Y) = 


e DE (©) 15 
(2)1f3a-4b=0 then =. NEUE 
3 -3 
i (а) 7 (es (04 
з The range of the set of the values : 7 53 56 >9 and 5 
u 
(a) 3 (b) 4 (c) 6 wm 


60 
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4 The solution set of the equation : (X — 1)? =9 іп Ris 5 
(а) {4} (b 4-2} (c) {4 »-2} (а) {3} 
5 = 5 where X # zero »then y a m 
(a) х (b) Xx=5 (c) X45 (9 2 
à x 
Sfx’ = 27 ‚Yy=3 s then X + y = 5 
06 (b) 9 (c) 30 (d) 12 
12] Find the positive number which if we add its square to each of the terms of the ratio 
5:7 sit becomes 7 : 8 


354] Y 2 {6,9 $12 15] and R is a relation from X to Y where "aRb" 
a = b" foreach a € X » b EY » write R and represent it by an arrow diagram 


_ 1» 
3 


w that R is a function from X to Y 


— 6 when X=3 »find the relation between y and X »the value of y 


El агу x X and y 
when X25 
X. yx NEL del 
DIES = а eo aan 
B axe {3,4} »Y={4 95} 2=15 56:77 find: 
EBA HZ [832 (72) 
а +2 [^d 


nx xa n 


[b] If b is the middle proportional between a апа с »provethat: 5, =, 
»32 95 »20 527 


В [a] Calculate the standard deviation for the following values : 16 
[b] Represent graphically the function f : f (x) - (X -2y » where XE[-1 > 5] 


‚from the graph find : 
1 The vertex of the curve. 
f the function and the equation of the axis of symmet 


PS 
2 


‘2 The minimum value o 
10 | El-Menia Governorate ES 


Answer the following questions : (Calculator is allowed) 


El Choose the correct answer from the given ones : 
4 If m represents a negative number > which of the following represents a positive 


(c)2m (15 


(a) m? (b) m? 


[11| Souhag Governorate Ü 


Answer the following questions : (Calculator is allowed) 


E Choose the correct answer : 
ff) If | X|—4=3 sthen X= eee 


(a) 7 (b)-7 "MEET (d) 1 
8/If f (X) 3 » then f (5) + f (—5) = eene 
(a) 6 (b) 1 (c) zero (d)-1 
11125 +" E 
8 (b)3 (c)9 (d) 27 
» if Xy =5 »then y changes inversely with +++ 
x (x O o% 
EIX? +y? 225, Xy = 12 > then (X - y)? = m 
ud (b) 5 (c) 13 (d) 37 
[© If all the individuals are equal in value » then -------------- 
(a)x-x>0 (b) x-X«0 (c)o 20 (d)x=0 


[a] кх = {3} ,Ү= {4,5} ,2= {6,5} »find: 


(х0) xz [8)X x (Ү-2) [8)n (X2) 
[b] er =2 > find the value of : > 


. nl 3a-2c 3b-2d 
3 M H =: 
E [a] If a » b 5c and d are proportional quantities > prove that : AE б 5 3 


[b] 1X = [05 152 4} and R is a relation on X where "aRb" means 
"a is the multiplicative inverse of b" for alla € X »b € X 
Write R as a set of ordered pairs » then represent it by an arrow diagram. 
Show that R is a function or not ? Why ? 


[a] Ifa 5 2 »4 » b are in continued proportion » find : a + b 
[b] Represent the function f : f (X) = (X + 1 where X € [-4 »2] 
and from the graph deduce : 
The coordinates of the vertex of the curve. 


[E] The maximum or the minimum value of the function. 
(3) The equation of the axis of symmetry. 


the relation between X and y 


=2 ‚then find 


п [a] If y œ + and y =3 when X 
=15 


„then find the value of y when x 


[b] Find the mean and the standard deviation for the following values : 3 5654 5755 


3X+2y 
‚then find the value of : 6y-X 


ion fs f 0923-X*. Let X € [- 2 » 2] > from the 
um value of the function 


x.2 
giry,-3 
[b] Represent graphically the funct 
graph find the vertex of the curve » the maximum or minim 


and the equation of the axis of symmetry. 


|13, Aswan Governorate an 


Answer the following questions : (Calculator is allowed) 


s ihe correct answer from those given : 


X y =5 ‚then y e 


(b)X-5 (c) X (d) X45 


812! x25 = 
(a) 2/5 (b) 2 © 48 @ 28 


3) The range of the set of values : 7 +3 »6 »5 and 9 equals 


(a) 3 (b) 5 (c) 6 (d) 7 
а + n i cade 
DE. () + (i (d) 75 
S| If (3 » b — 1) lies on X-axis »then b = 7141 
(a) 3 (b) -3 (с) - 1 (d) 1 
6) |2 »5]U {2} =- AUTE 
(a) J2 »5[ (Ы) [2,5] (©) {2} (4) 12 ,5] 


[ах ={2 5354} Y 2 (2535455567 58} andR isa relation from X to Y whet 
"aRb" means "a = i b" for each a EX »bEY 
[1 Write R and represent it by an arrow diagram. 
'2 Show that R is a function from X to Y and find its range. 


[b] I y oc x and y =6 when X22 > find : 
“4 The relation between X and y 


{21 The value of y when X 2 3 


45:0) Ves / sola] Y/ (OW) Cok, pata 
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[3] [а] Find the number which if its square is added to each of the two terms of the ratio 7 : 11 
„itbecomes 4:5 
[b] If X = [15253] SY 2 (715-2 5-3] and К is a relation from X to Y where "aRb" 
means "a is the additive inverse of b" for all a € X » b € Y » write R as a set of ordered 
pairs » showing if it is a function or not and represent it by an arrow diagram. 
В iallty varies inversely as X and X = 3 at y = 2 : find the relation between X and y 
‚then find the value of X when y = 6 


[h] The following table shows the marks of 20 students in an algebraic exam : 


The marks | 0 1 2 El 4 | 5 | Total | 
Frequency | 1 CHIRAC ОЕ И 
Calculate the standard deviation for these marks. 
la: Represent graphically the function f : f (X) = x—4,xe[3; 3] and from the 


graph deduce the vertex of the curve and the equation of the axis of symmetry. 


[b] Ifa +b «c and d are in continued proportion 
2 2 
a -3c b 
rove that : =— 
in pose d 


Answer the following questions : (Calculator is allowed) 


r, 
Matrouh Governorate [ЭЯ 


t 


Choose the correct answer from the given ones : 
1 The range of the set of values : 7535659and5is + 


(a) 3 (b) 4 (c) 6 (d) 12 
(8f X = {3} , then X? = o... 

(a) {9} (b) 9 (с) {3 »3)} (a) {3,3} 
2 The algebraic term 4 abc is of the 


(a) first (b) third (c) fourth (d) seventh. 
{а If the straight line representing the function f : R — R where f092427 

through the point (a »3) »then a = +. ooo. 

(a) -3 (b) -2 (©) 2 (d) 4 
`5 The fourth proportional of the quantities 3 » 6 and 6 is 7 

(3. (b) 6 (c) 9 (d) 12 


Algebra and Statistics 


B) V25 iee EB (d) 625 


(a) -5 (9) 151 

3,5} and Risa relation from X to Y where "айы 
r 9 Y ¿ Ris 

fa} If X = {2,4,6} Y={1»2»3 57 

means "a= 2 b" for each a € X sb € Y 

arrow diagram. 
4) Write R and represent К by an arrow otas 
/ ) And find the range. 


Why : 


2) Is R a function from X to Y or not 


PELA 2a-2b*5c | thon find the value of : X 
pra 3x p 


[a] If X xY2 {(1 52) ,(4,2) >(5 ,2)) 


» find :7)X  үхх Dn(X% 


[b] If b is the middle proportional between a and c » prove that : 


EJ a] Calculate the arithmetic mean and the standard deviation of the following data 3 
658510 »12 and 14 


[b] If y varies inversely as X and y =3 when X=2 
> find : (7) The relation between y and X [2] The value of y when X= 6 


[a] If (a—3 7) 2 2 » 5? — 1) 
a+2b 
2a-b 
[b] Graph the curve of the function f : f O)21-X?,wh 
ere E 
and from the graph find : T el er 2] 
[1] The coordinates of the vertex of the curve, 


»find : 


[2 The maximum or minimum value of the function 
13 The equation of the symmetry axis. 


Algebra and 
Statistics 


Examinations on Port D on Algebra and Statistics 
Said Specifications Q 


| Exam [1 ro Said 2023  . 
B Multiple choice questions | 


Choose the correct answer from those given : 


g {50 As = et 
442 (b) 458 (312 (4)2{5 
Вих = (2) »thenx?= E 
(b) {4} (с) (2 »2) (d) Q 21 

f:$00=X 4 2 X? +7 is a polynomial function of the... degree. 

(a) first (b) second (c) third (d) fourth 
If 3 ,6 and X are proportional quantities » then X = + oe... 

(a) 9 (b) 12 (c) 15 (d) 18 
The range of the set of values 7 33 36 59 9518 + 

(a) 3 (b) 4 (c) 6 (d) 12 

2 

Bux 2-22 ,imenk= 

(a) 8 (b) 9 (c) 13 (d) 14 


The relation which represents direct variation between y AR IS oon 


(а) Ху= 5 (b)y=x?+3 (02-5 «X «X 


Bira.elfa 552] then X= 
(91 (b)2 (0) 3 (d) 4 


a; (X) = 5 is represented by a straight line that is parallel to X-axis and passes @ ОЕШ. 
the point .............. 
(a) (0 35) (b) (5 50) (с) (5 5-5) (d) (0 »0) 


üt ly x X and X= 1 when y = 4 » then the variation constant = +. 
(a)4 (b)3 (c)2 (d) 1 


[second | Essay questions 


a Draw the curve of the function f : f (X) = x?-1 where X €[- 2 52] 
and from the graph > find : | 1| The minimum value of the function. 


[2] The equation of the symmetry axis of the curve. 


ќу 7 and y = 3 when X= 4 » find the value of y when X = 6 


Calculate the standard deviation of the values : 1,3 55 57 59 


WA Portsaid2024 | 


Choose the correct answer from those given : 
Øx- =3)X+y=7»thenx?-y?=. 
(a) 4 (b) 10 (c) 14 (d) 21 


If X » Y are two non empty sets and n (X) = n (X x Y) » then n (Y) = -------:-:---- 
(a) 3 (b) 2 (c) 1 (d) zero 


B f3a=5pb ,then a : b = ————— 
(a)3:5 (b) 5:3 (c) 8:5 (d) 5:8 


(a) 3 (b) 6 (c) 12 (d) 24 


Bit {2} х{х,у}= 10,4) ›(02,3)} > then Xy = na 
(a) 1 (b)-1 (c)+1 (d) zero 


The line that represents the function f : f (X) = X + 1 cuts y-axis at the point +++... 


m 20) (b) (0 51) (c) C 1 50) (d) (0 »— 1) 


Which of the following graphs represents a direct variation between X and y? 


Port Sald Specifications 


gig 4 
y) 10 (c)5 (d) 1 
Mire :0Є70)=2х- L s then b = er... .......-.-- 
)4 (b) 5 (c) 6 (97 
gie X 4y X+4=0 ythen y oC mm 
2 al 1 
(b) X (c) 7 
Se Essay questions 
A The e figure is the graphical 
repre ion of f Q9 24 x- x? 
where [0 »4] » find from the graph : 
1 The point of the vertex of the curve. 


2 The equation of the symmetry axis. 


3 The minimum or maximum value of the function. 


Te ЧҮ i m .IT2G-—0—2 
Ifa «b «c » d are proportional quantities » show that : Deo deb 


Calculate the arithmetic mean and the standard deviation for the following values : 


859575655 
GA 
Multiple choice questions 


Choose the correct answer from those given : 
The simplest and easiest method of measuring dispersion is the +++... 
(4) mean. (b) median. 


(©) range. (d) standard deviation. 


IEX = {3} n (Y)=5 sthenn(X x Y) = ———— 
(а) 1 (b) 5 (c)8 (d) 15 


a The relation which represents an inverse variation between X and y is з 


(YXy=5 (b)y =X+ 3 = (d)y=2x 
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Br f(X=X?-1 э (х0) = Х+1 »then f © 1) + g © 1) = eme 
(a)0 (b)-2 (с) 2 (d) 4 


g i327 4b »thena:b= aye oboe 
(23:4 (4:3 (SST (d)4:7 


118] If y ac Ly y=6 when X= 2 » then the variation constant equals +++ 
X 


(a) 3 (b) 1.5 (c) 12 (d) 24 
mi 4 then as seem 
(b) 16 (c) 8 (d)4 
E) The function f : f Q9 22 (X? — 1) is of the reee degree. 
(a) fir (b) second (c) third (d) fourth 
B 4x? Or teen 
(a) ()-L (с) x (d) x? 
| Second | Essay questions 
Represent graphically the function f : f (X) = X242 X41 where X € [- 4 »2] and 
from the graph deduce the coordinates of the vertex of the curve and the minimum or the 
maximum value of the function. 
b Ves 2y-z 
23 += q ae UE уж l, 
Bir ТЕЗ » find the value of: 35377 


a Calculate the mean and the standard deviation for the values : 3 56 57 59 515 


[ Exam [а 
Fist] нине choice questions | 


Choose the correct answer from those given : 
The point (- 3 > 4) lies in the +++ quadrant. 
(а) first (b) second (c) third (d) fourth 


a The range of the values : 7 53 56 59 5 is nn 
(a) 3 (b)4 (с) 5 (4) 6 
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115] If the relation R= ta 72) 92 $3) , (3 4} > then R represents a function where its range 


is 


(а) {1:223} (b) {2,3,4} (с) {1525354} (d) {1 54} 


116] All the following functions are polynomial except f : f (X)= 


à) x*1 (012 x-2 Ox(l«3 _ (@х(х-5у 
4 x 

117 If y varies inversely as X » then ............. ; 

(a) y =X (byzmx (c) X=m y (дул 
Ifb \iddle proportional between a and с » then ---.-... 

2 

(a) b (b) b^ = a? c2 (c)b?22ac (d)b=+Yac 
(B ifa .4 ire proportional quantities 5 then = m 

(2) 5 (b) 2 (c) 16 (d) 32 


Ё) The function f : f 00) = 5 is represented by a straight line passing through the point --- 
(a) (5 »-5) (b) (5 50) (c) (0 »5) (d) (0 »-5) 


 ҥх?у?+16=8 ху » then y oc 
(a) x? (b) X ()4X (ursi 


23 
| Second | Essay questions 
a +b? a 


E If b is the middle proportional between a and c » prove that : Uo 
P 


Ё Represent graphically the function f : f Q92 Х2-2,хЄ[-3, 3] and deduce : 
1 The coordinates of the vertex of the curve. 


® The equation of the axis of symmetry. 


g Calculate the mean and the standard deviation for the values 172553 561 ,70 559 


(Exam 5 


© Multiple choice questions 
Ch 


00, 
5e the correct answer from those given : 


N,5,x > 15 are proportional , then X =. 


( 
gu (b) 10 (c) 6 (d) 30 


IZZZANA AF 
SAAANA 


IIS a 
SINN 


Luth 


“2 


Accumulative tests and Geometry 


- unit 4 
esson 1 
Accumulative test 1 ^ less 


[1] Choose the correct answer from those given : mare 3 
E sntary angles a j 5 
LT) IF X » y are ће measures of two complementary ang 


»then COS Y me 


io (d) 2 
(а) 4 (5 à (c) 3 : 
[E] If sin um = cos X » where Xi is an acute angle » then m (4 Jp 9 LOL RE А E Cairo 24, 
(a) 30° (b) 45° (160° (d) 90 
[3] For any angle A , BRA I. a « New Valley 19, 
(a) sin A (b) cos A (c) tan A (d) 1 


Aa 


[4]ABC isa right-angled triangle at B » and 2 AB =3 AC » then cos C =.............. 
« New Valley 17, 


@ > ow OnE) (d) 1 
5) 


[5] The surface area of a square is 25 cm? » then the length of its diagonal is 


« El-Monofia 20» 


(а) 5 (b) 10 (c) 542 (d) 104/2 
[8]A ABC is a right-angled triangle at A » then cosine an 


hs 2" 4 « El-Sharkia 18» 
= a “a (d) 1 
In the opposite figure : — e - 
m (Z ADC) = 90° » m (Z BAC) = 90° A 
»AD=4cm. AC 2 5 em. ¿BC = 13 cm, 
Find the value of each of : 
[T] tan (4 ACB) + tan (Z ACD) 
(2) sin (4 B) cos (4 CAD) + cos (Z B) sin (4 CAD) 
ANS E 


£le B : sine angle C 


в In the opposite figure : 

ABCD is a trapezium right-angled at C 

» AD // BC » AE L BC 

»AD= 12 em. „AB=5em. »BC= 15cm, 
Find : [T] The length of AE 

(2) The value of : tan (4 ВАЕ) x ta, E ma 


82. 


| mportant questions  /— 


p Unit Four Trigonometry 


Multiple choice questions 


gres 20? = Ісу» (Cairo 18) 
(а) cos 60° (b) sin 60° (c) 2 sin 30° (d) tan 60° 
Bg КАХ 4 Y are two complementary angles and sin X =2 s then cos Y = +--+ өөө (Giza 20) 
4 "S es) 
(4 (b) 3 (©) 3 (d) 5 


Bg jf sin 70° = cos 2 X where 2 X is the measure of an acute angle 


then X =з (El-Monofia 23) 


(a) 10 (b) 20° (c) 45° (d) 60° 


[nA ABC » if m (/ А) = 85° 5 sin B = cos B » then m (4 С) = ~ 


(El-Beheira 17) 


(a) 30 (b) 45° (c) 50° (d) 60° 

Bn AABC И a A):m(ZB):m(ZC)=3:4:5 »then cos B = se (El Gharbia 16) 
(a) zero (b) 4 (c)1 ok 

О tí sin H= i where H is an acute angle » then m (4 Н) = ss i (Cairo 23) 
(a) 30° (b) 45° (c) 60° (d) 90° 


(Aswan 23) 


If cos X = la where X is an acute angle » then sin 2 X = -- 


(а) 1 АЙ (e) -- (d) L 
2 3 2 


(Cairo 18) 


Ох со 60° tan 45° »then X? = 


13 2 à 
(а) | OF (© = (d) 4 


(El-Sharkia 20) 


Bina ABC »if m (4 B) = 90* „then sin A+ cos C = · 
(a)2 sin C (b) 2 cos A (c) 2 cos C 


(d) tan A 


(El-Kalyoubia 17) 


Dir sin2 x=05 TER xis the measure of an acute angle » then X= 
(c) 15° (d) 30° 


(a) 70° (b) 60° 
(nv ee / she ¥/ (OW) oos) palag) il 89 


Important questions Э) Analytical Geometry 
on Unit Five C 


F ions 
First | Multiple choice quest 
A — (Cain 
er AB = L , then the slope of CD = "9 
El ir AB LCD me slope of AB = 5 » then the slope ; Ж; 
02 (b) 4 P 
itive direction of X-axis an angle 
B Th slope of the straight line that makes with the positive directic 


(Giza у, 
whose positive measure is X° equals + 


(a) sin X* (b) cos X° 
s inte (d) sin X? + cos X? 
cos X 


Ef ir ABCD is a rectangle » A (1 50) »C (4 54) 


sthen ВО. ы length units. 


(b) 8 (c)9 


(New Valley 19, 
(а 5 


(9 10 
E Авср is a square >A (1 >1),C (4,4) 
> then its area = ............... square units. (Luxor 24) 
(a) 3 (b)6 (c) 9 (d) 18 
The straight line whose equation is: 2y=3x +6 cuts from the Positive part of ere E 
а part of length «.............. length units. (Ismailia 18) 
23) j 
(a) 3 (b) 2 (c)3 (d) 6 
IJ The radius length of the circle whose centre is wa arl "Ev = WI m T Re 
a g : (-2 33) and Passes through the point 
(25-1) equals ............... length units. 
(a) 5 (b) 442 (с)2 
ШШ The slope of the strai ht lin dh se equi do m TU 8 
[7 | pe g € whose equation is x Y+3=0i, Hum 
«=з 0-1 (0) 1 


In the Cartesian coordinates 
the origin may be 
(a) (1,2) 


plane > the point that de "uere 
© distance 2 ў 
жыдан, ensth un; 
b)(251 
(b) (2 51) (c) (9 D 


Trigonometry and Geometry 


Essay questions 


5): 3 ,3) are collinear. (Pong, 
E Prove that the points А (- 3 +- 1) , B (6 »5)andC@ » 


1 > В (3. апас (4 
В Show the type of the triangle whose vertices are A (- 2 +4) »5) 


(Beni Susp 
according to its side lengths. [7 


is 2] 5 length units 
EI If the distance between the two points (X » 5) and (6 » 1) is 25 le 8 


Gi; 
» find : the value of X (Giza м, 


EJ Prove that the points A(3 5-1) 5 B(-4 56) and C (2 +- 2) are — 2 pe. 
Whose centre is М (- 1 2) »then find the circumference of the circle in terms of zt 


(Luxor 23; 


EI If AD is a median in A ABC ,M is the midpoint of AD where M (- 3 »—2) 5 B (- 2 ,4) 
> € (0 5 6) find the point A (El-Dakahlia 23 


© Prove that the triangle whose vertices are A (1 +4) 5B (- 1 +- 2) and C (2 >- 3) is right- 
angled at В , then find its surface area. (El-Monofia 24) 


Ed ABCD is a quadrilateral where A(S 53) » B(6,-2) , Cü;-laniDQ,4) _. 
> prove by using the slope that ABCD is a parallelogram , then show that the 
parallelogram ABCD is a rhombus. та 


E 1f C (6 »-) is the midpoint of AB › where А (5 , 3) Mana. 


El irc G 5 1) is the midpoint of AB 5 where A (1 1B 53) Mad: (x , 


Y) (El-Kalyoubia 24) 
ED) Prove that the points A(3 53) , B(0.3) > C(0 Drag - 


À >0 and D (3 ,0) in En 
tien imd mila Mosis a a 
and its area. 


E ABCD is a rhombus in which A (5 »3) »B (6 »-2) 
Find the value of m 


B 1f the points AG ,у) » B(x +3) and C (5 
» find the value of: X+ y 


Important Questions 


ABisa diameter in a circle M , where В (8 511 
Find: The coordinates of A Ge 


2 The circumference of the circle where (x = 3.14) (Kafr El-Sh 
‘afr El-Sheikh 18) 


1 prove that the points A(-3 50) > B(354)andC (1 А 
Е -6 
isosceles triangle and find its surface area. Саин е чоное аба 
(Alex. 24) 


ü ABCD is a parallelogram in which A (3 53) ,В (2 »—2) and (5 »- 1) » find: 
(a) The point of intersection of the two diagonals 
(2) The point D 
2 The poin (Kafr El-Sheikh 24) 


Prove that the straight line which passes through the two points (- 3 +- 2) » (4 » 5) 
is parallel to the straight line which makes an angle of measure 45° with the positive 
direction of X-axis. (Alex. 23) 


y 


117] If the straight line Ly passes through the points (3 > 1) » (2 » К) and the straight line L, 
makes with the positive direction of X-axis an angle of measure 45° » then find the value 
of k which makes the two straight lines L} > L, perpendicular. (Giza 23) 


Find the equation of the straight line passing through the point (3 » 2) and makes with the 
positive direction of X-axis a positive angle of measure 45° (El-Sharkia 17) 


Find the equation of the straight line which passes through the point (3 »— 5) and is 
parallel to the straight line X + 2y-7=0 (El-Gharbia 23) 


MESA MAIS ESA 


Find the equation of the straight line which makes with the positive direction of X-axis 


apositive angle whose tan = 2 and intercepts from the positive part of y-axis 7 length units. 
(New Valley 24) 


— COM 


passing through the point (1 »2) and perpendicular to 


Find the equation of the straight line 
two points A (2 »-3) ,В (5 »-4) (Aswan 24) 


the straight line passing through the 


22] Find the equation of the straight line which intercepts from the positive parts of the 
coordinate axes «X-axis and y-axis» two parts of lengths 4 and 9 length units respe 
(El-Kal 


Find the equation of the straight line passing through the two points (492) 9-2) 


then prove that it passes through the origin point. 
> B(553) „find the equation of the axis of s 


SS ҮН ОНИН ЖИ ee ЕН. 


A ir the two points A G >= D 


vision for the important D : 
rules and laws of e Trigonometry and Geometry 


a Trigonometry 
E remember The main trigonometrical ratios of the acute 
angle and the important relations between them 


p- 
The e trigonomel tr ical ratios of the angle A С [The trigonometrical ratios of the angle c | | 
— 5 | 
> pposite AB 
sin A meo = = 
| m GENE Hypotenuse AC | 
| А г = = Mi Adjacent _ BC | 
|| *€05 ^*^ Hypotenuse e Cos = Hypotenuse AC 
| posite _ BC Opposite _ AB | 
ы an jacent = = E un Adjacent BG | 
a= 
Some important relations 
sinA 
etanA= EN 
|| o I1fm (4 A) +m (4 С) 2 90? »then sin A = cos C » cos A= sin C 
e If sin А = соз C orcos А = sin C > then m (Z A) x m (2 С) = 90* 


R) Remember | The trigonometrical ratios of some angles 


Q 
2 = 2 TE 
o 3 2r aso tel. 
e sin 30 4 FTH e sin 45 ET 
P үз 1 e cos 45 == 
• cos 30° = — e cos 60° = 5 i^ 
+ tan wa + tan 60° =1/3 «tan 45° = 1 
3 
== 
o li u 
e keys as the following | 


| If cos 8 = 0.7152 » then we use the calculator to find Ө by using th 


(ME ES 


| Sequence from left : (5 


> then 0 44° 20 25 ki 


eyes IMGs 


103 _ 


Second Analytical geometry 


9) The important laws 


The law of the distance between 


АВ ={[(difference between X-coordinates)” +(differen 


3 the two points A»B (the length of AB). 


се between Y-coordinates)? | 


E Me 


| || | The law of finding the coordinates of the 
[AG эу) cip uds Xx +X, y+» 


midpoint of AB К 


| ’ The midpoint of AB = (- РЕ, ЕЛҮ 
| 
|B (X, » Y2) IE METI 
7777| [The law of finding the slope of the straight line AB: 
A 
CX,-X, 


I9) Remember | How to find the slope of the straight line 


ө Given two points оп the line as : У-У, 


a) m= 
A(X, зу) 3B (X3 >y,) OY 


Given the measure of the positive angle which the straight ] y 


T ^ du Р , m = tan 
line makes with the positive direction of Xaxis sg |” 9 


Given the equation of the straight line in the OW TE 


Given the equation of the straight line in the form : 
aX+by+c=0 


Given the slope of the Perpendicular st 
say m, 


Taight line to it, 


Final Revision | 


t Important remarks on the slope of the straight line 


*—— 


n 
„The slope of y • The slope of y-axis 


y 
x-axis equals 0 is undefined. s 
e The slope of the L «The Hope of the 
"T a pare x Р } 
straight line parallel o X | straight line parallel to x © x 
(-axis eque Is 0 м E 
to Xal bo s y 


y-axis is undefined. 


+ The slope of the straight ,_ J| 


line which makes an 


obtuse angle with the 


positive direction of 


positive direction of Poste Wc 
lirection eos " direction 
X-axis is positive. y of X-axis X-axis is negative. y" of x-axis 


+ The two parallel straight 


BU. The two perpendicular straight 12 
lines their slopes are Me L, | lines the product of their 
equal. slopes equals — 1 К. 
1 


ie. If L} // Ly > then m, = m, ie. EL, LL, >thenm, x m-- 


(A) Remember | The equation of the straight line 


+ The equation of the straight line whose slope = m and cuts y-axis at the point (0 sc) is: 


y=mX+c i 
For example : SC PUE 
Ol 
+ The equation of the straight line whose 3 


and cuts from the positive part of y-axis 7 units is : y = – 2x41 


slope is - 2 


+ To find the equation of the straight line whose slope is 3 and passes through the point (1 > 


> The slope = 3 +, The equation of the straight line is: y 23 X +c 


s then substitute by the point (1 » 2) to find the value of c as the following : 


-2=3x1+0 »then:c=-5 


>, The equation of the straight line is:y=3X-5 


Wen) Y ps / salas! Y/ (OW) olle paleo! 


1 Important remarks on the equation on aus as mn mern 


mun e origin point 
© The equation of the straight line which passes through the origin p O (0 50) is: 


y = m X where m is the slope, is sind 
, ww -— ' y-axis is : X = 
Ө The equation of X-axis is : y = 0 and the equation of y-t » | 
3 RER "uts y-axis at the point m 
9 The equation of the straight line parallel to X-axis and cuts y-d y 050) ig. | 


y o 


and cuts X-axis at the poi h 
© The equation of the straight line parallel to y-axis and cuts X-axt point (a 0) is | 
X=a 


Some tules and remarks which help you solve the exercises 


al To prove that the points A * B and Care collinear - 
We will prove that : 


d—À — € uo y 
* The slope of AB = the slope of BC © B ^ 
or « AB + BC = AC (where AC is the greatest length) 
— 
To prove that the points A > В апа C are vertices of a triangle 
We prove that : A 
+ The slope of AB + the slope of BC TA 
or e AB + BC > AC (where AC is the greatest length) 5 t 
To determine the type of the triangle ABC according to its angle measures — — 
3 2 2 2 IM 
We compare d dn : (AC) > (АВ) + (BC) Was AC is the longest side 5 if N 


B c B 
(AC)? < (AB)? + (BC)? (АС) = (AB)? + (ВС)? A 
» then: „Шеп: 


А ABC is acute-angled. A ABC is right-angled at B Ў 


Trigonometry and Geometry 


П To prove that the quadrilateral ABCD is a square 
* First we prove that : The quadrilateral ABC D is a parallelogram 
s then prove that : 
* AB = BC (By using the distance between two points) 
and the slope of AB x the slope of BC =- 1 + then ABL BC 
or « AC = BD (By using the distance between two points) 
ind the slope of AC x the slope of BD ‚then AC L BD 
* We can prove that the quadrilateral ABCD is a square by using the distance between two pong 
We prove that : 
AB = ВС = CD = DA then the quadrilateral is a rhombus 


s then prove that : AC = BD 


a To prove that the points A, B and C lie on one circle of centre M - - 


By using the distance between two points 
We prove that : MA = МВ = MC 


. Scl ook examinations G 
des | * Governorates' examinati 
. Examinations on Port Said specifications er 


examinations on 
and Geometry 
scan the code 


Model Examinations 
of the School Book 


‘on Trigonometry and Geom, 


Answer the following questions : 


EN Choose the correct answer from those given : 
1 tan 45° =... 


(а)! (b) 242 (0) 4 (12 


а IfsinX = + > X is an acute angle » then m (Z X) = 


fg (b) 60° (c) 30° (d) 90° 
3 The distance between the two points (3 »0) and (0 »— 4) equals s.m... length units, 
xs (b) 5 (c) 6 (d) 7 
a 1fX+y=5 , kX+2y=Oare perpendicular » then k = +++ 
(a) - 2 (b)=1 (91 (4) 2 
5 IfA(5 +7) > В(1 >-1) > then the midpoint of AB is +... 
(а) (2 »3) (b) (3 +3) (c) (8 »2) (d) 8 4) 
S. The equation of the straight line which passes through the point (3 » — 5) and parallel 
to y-axis is Henn 
iati m d lee (WX=-5 


[a] Without using calculator > prove that : sin 60° = 2 sin 30° cos 30° 


[b] Prove that the points A(-35—1) > B(655)andC (3 53) are collinear 


MUN Na 
[b] If the midpoint of AB is C (6 »— 4) where A (5 773) > find ine point B 


[a] If the straight line L, passes through the points (3 , Bs " 
makes with the positive direction of the X-axis an angle of 
» find the value of k if L} //L, 
[b] ABC is a right-angled triangle at C 5 AC = беп. 
Find : 1 cosA cos B ~ sin A sin В 
‘2 m(Z B) 


^k) 
m 


2 BC=8¢ 


‚110 


Final Examinations 


ind the equation A 
[al Find the eq Of the straight line whose slope is 2 and pa: 
Р : SSCS E 
ү] Prove that the points (3 ,— 1) , B (4,6) andC(2 Fr 
3t 


an orthogonal Cartesian coordinates plane lie on the ci 
Find the circumference of the circle ircle 


iollowing questions : 


2) which belongs to 
Whose centre is M (— 1 2) 


Answer => 
Choose ^orrect answer from those given : 
4) 2 sin tan 60° =. 


{з 


(a)4 (b) 3 oe (d) 1 
24 $ H t t 2 
2) The equation of the straight line which passes through the point (+ 2 »- 3) and parallel 


to X-axis is eee 
(а X=-2 (b) X=-3 (c) y =-2 (d) y =-3 


a 3 З 
® sl , Xis the measure of an acute angle » then sin 2 X= 
3 1 
(a) 1 (b) 15 (c)-2 (d) T 
Га} A circle of centre at the origin point and its radius length is 2 length units > 
which of the following points belongs to the circle ? 


(a) (1 9-2) wads) of) Won 
(5) The perpendicular distance between the two straight lines : X— 2=0,Х+3=0 
equals «etes length units. 
(a) 1 (b) 5 (c) 2 (4) 3 
I Е , i are the slopes of two parallel straight lines > thenk= «n 
(a) 6 (b)-4 ()3 @2 


(2 E) »Eisan acute angle. 
, B(155 


[a] If cos E tan 30° = cos? 45° » find : m 
[b] Show the type of the triangle whose vertices are A (3 > 3) 
due to its side lengths. 


[a] Find the equation of the straight line which passes through the points (1 
and prove that it is passing through the origin point. 
(b) If the point G » 1) is the midpoint of (1 > y) > (X »3) > find the po 


Final Examinations 


Model for the merge students 


Answer the following questions : 


g put (Y) or (X): 
[T The distance between the points (9 50) > (4 50) equals 5 length units. CoN 
ВЕ = 1 » then m (Z E) = 45° Gy 
(8) The straight line y =2 X + 1 intercepts a part of length — 1 from y-axis CO 


air AB LCD » then the slope of AB х the slope of CD = 1 


(both of AB and CD aren't parallel to any axis) (3 
E o 1 
5 jtan 60° == 
(9 3 ( ) 
SIAC +2) > B@ »4) > then the midpoint of AB is (2 »3) (Se) 


Я Choose the correct answer from those given: 
... length units. 


[T The distance between the point (4 » 3) and X-axis is. 


(a)-3 (b) 3 (c)4 (d)-4 
[2)4 cos 30° tan 60° =... 

(a)3 (2 43 6 (12 
(Sf X y 25 »k X42 y =0 are parallel » then k = 5 

(a)-2 (b)-1 (c)1 (d)2 
(4 The points (0 » 1) » (3 +0) and (0 5.4) ooo 

(a) form a right-angled triangle. (b) form an acute-angled triangle. 

(c) form an obtuse-angled triangle, (d) are collinear. 


5 AB // CD and the slope of AB = 2 „then the slope of CD = + 


2 (b) 3 EU -3 
(a) = =a 
3 Ea (c) = (d) 2 


ЕР res 
(SI sin X= 7 > Х 18 the measure of an acute angle » then sin 2X = <= 


(а)1 (b) 4 С Үз. 1 
( s (d) — 
үз 


безг) V ра / sole Y/ (OG) Sly ы 


Trigonometry and Geometry 


Join from column (A) to column (B) : 


(^ (A) 


| The slope of the straight line which is parallel to X-axis is =. «40 
| 


| (Bl sin? 30° + cos? 30° =.............. 4 


5) If ABCD is a rectangle where A (- 1 »—4) »C (5 »4) »thenthelength | .| 
åf BD = a length units. 


14 The equation of the straight line which passes through the origin point | +-3 
and its slope is 2 is y = X 


[5] The equation of the straight line which passes through the point (2 »-3)| * d 
and parallel to X-axis is y = -- 


A Үз 
[В] The value of; an 30° _ 2 
1 + tan? 30° 


[4] Complete the following : 


(1) If AB // CD and the slope of AB = + > then the slope of CD = -- 


A 
[2] In the opposite figure : 


ABC is a right-angled triangle at B. 
АВ = З cm. and BC = 4 cm. 


Fem. 


» then sin С = +. Р a | 
(3) If the point (0 » a) belongs to the straight line : 3 X-4y —. 15 КОО И 


(4) If X cos 60° = tan 45° 5 then X= vs 


[5] The distance between the point (4 » 3) and the origin point in the Coordinates plane 
IS e 

If the origin point is the midpoint of AB where A (5 ,— 2) 
s then B (--------------- n ) 


"A 
iN 


"n Cairo Governorate $ 
[ей 


questions : (Calculator is allowed) 


wer the following 


Am 
g Choose the cor rect answer from those given : 

4) The sum of П casures of the interior angles of the parallelogram equals ves 
(a) A (b) 180° (c) 270° (d) 360° 

gi The length of the perpendicular distance between the two straight lines X + 220 
and X = 3 equals «oes length units. 
(a) 1 (b)2 (©) 3 (d) 5 

3] The number of axes of symmetry of the rectangle is +" 
(a) zero (b) 2 (с) 4 (d) an infinite number. 

а) The length of the side opposite to the angle of measure 30° in the right-angled triangle 
equals 7 the length of the hypotenuse. 
(a) quarter (b) third (c) half (d) twice 


5 If sin X = cos X where X is an acute angle »then m (Z X) = 
(b) 45° (c) 60° (d) 90° 


(a) 30° 
The slope of the straight line whose equation is a X + by + c = 0 equals 7 
(where b + 0) 
E -b 
os (Es (© = (4) ® 


g calculator > find the value of X which satisfies : 


B [a] Without usin 

2 x tan 45° = tan 60° Cos po (Show steps of solution 

[b] Find the equation of the straight line which passes through the point (1 » 5) and its 
slope equals 3 «d 


calculator , prove that : 


[a] Without using 


nee jo 
"m o _ sin’ 60 E 
cos? 60° = tan 45 ae (Show steps of soluti 
: Nelogram where 354) ,B(2,- d 
[b] ABCD is а para айз. >B (2 5~—1) and C (-5 ,2) » Mis the pol 


of intersection of its 
Find : (aj The coordinates of the point M 


(T he coordinates of the point D 


| Trigonometry une oo " 
t he B=5cm. „AC= 3 cm. 
| [a] ABC is a right-angled triangle at B where A 
ji + ein? cos C= 1 
| Prove that : sin“ C + cos p он ER 


[b] Prove that the straight line passing i en 
is perpendicular to the straight line y = 4 X+ 


i 54 


the circ centre is M (2 +7) and passes through 


[а] Find the diameter length of the circle whose 
point A (— 1 »3) 


| 

| 

| fel 
ч its the positive part of the y-ay; 

| [b] A straight line its slope equals 3 and intercepted 6 units from the po part of the yy. 

| 


Find : ГЇ] The equation of this straight line. 


(2) Its point of intersection with the X-axis. 


Giza Governorate 


Answer the following questions : 


Choose the correct answer : 
(4) If sin 30° = cos X » where X is the measure of an acute angle » then the value 
4 
( OF AGS nite 18 


(a) 15° (b) 30° (c) 45° (d) 60° 
(2) The straight line whose equation is y = 2 X — 8 intercepts from the positive part of the 
X-axis a part of length + length units. 
(a) 1 (b) 3 (c) 4 (d) 7 М 
í (S| The distance between the point (3 >— 4) and the X-axis equals =... length units. 
| (93 (b)4 (97 (12 
(If A ABC is an isosceles triangle in which AB = 3 em. ; BC =7 cm. 
„then AC = «esee ami 
(a) 3 (b) 4 (c)7 (d) 10 
(S)If the area of a square is 100 em? » then its perimeter is +... n 
(a) 40 (b) 50 (c) 60 (d) i 
[6] The slope of the straight line which is parallel to the X-axis is .... 


(a) undefined (b) zero (c) 1 


[a] If 2 sin X= sin 30° cos 60' en 30° sin 60° 5 then Without usi 
find the value of X where X is the measure of an acute an, Ela 


[b] Find the equation of the straight line which passes 
parallel to the straight line whose equation is 2 X+y-7_ 0 


‚116, 


Final Examinations 


ABC is? a right-angled triangle at B » where AC =5cm. BC =4 
cm. | 


ji^ 
ø (al ‚then find the value of : sin Acos C + cos Asin C 
int C (3 » 4) is the midpoint of АВ » where A (1 52) > then find the 
е 


pj If the po 
tes of the point B 


coordiné a 


Find the slope of the straight line and the length of the omm part of y-axis where 


"T 


[b] ]f the distat 
„then fine 


is2X-3y+6=0 
ce between the two points (X » 5) and (6 » 1) is 245 length units 


the value of X 


its equ at 


gia State th ‚ of the triangle ABC » where its vertices are A (-2 »4) +B G Ф D.C 55) 


with respect to its sides. 


the opposite figure : 
A = 3 length units » ОВ = 4 length units 
point » then find : 


[b] In 
ко 
where О is the origin 


4) The coordinates of the midpoint of AB 


(2) The equation of AB 


(Calculators are permitted) 


Answer the following questions : 


Choose the correct answer from those given : 
M The length of the radius of the circle whose center is (- 2 » 3) and passes through the 


point (2 »— 1) дате length units. 
(a) 5 w) 412 (2 (d)3 
(2) The quadrilateral whose diagonals are equal in length and perpendicular is the 
(a) rhombus. (b) rectangle. (c) square. (d) parallelogr 
{3 ABCD is a parallelogram m. A) + m(Z C) = 200° „then m (Z B) = aM 
(a) 80° (b) 50° (c) 100° (d) 11 
(4) The volume of the ей whose dimensions are^[2 em. „| 3 cm. 1/6 cm. 
equals 77777 cm 
di 216 з (©) 342 aye 
(s M the triangle ABC is & ines triangle at A ; then sin B: cos С: 
(a) 2 (X (c)1 e 4 


|! Trigonometry and Geometry 


8 In the opposite figure : 


The slope ofAB==" 
3 


(a 


b) =2 
Юе; 


5 
(d) 1 


ко» w 


„3 30° = 9 cos? 60° — tan? 45° 
© [a] Without using the calculator » prove that : sin 30° = 9 cos 


[b] Prove that the points А (-3 +0) +B (3,4) -C (1 >= б) are the vertices of an isosceles 


triangle and find its surface area. 


[a] Find the value of X > where X is the measure of an acute angle »if: 
3 sin X° cos? 45° = sin? 60° 


[b] Find the slope of the straight line x +> = 1 , then find the length of y intercept. 


| 


a [a] If CD is parallel to the X-axis » where С (4 52) » D (-5 » y) » find the value of y 


[b] In the opposite figure : y : 
ABCD is a rectangle » AB = 5 cm. , ВС = 12 cm, 2 | 
Find : [T] The length of AC E 

(8) The value of : 5 tan (4 ACD) - 13 sin (4 DAC) e Rom B 


[a] If the straight line whose equation is : y-a X +3 = 0 is perpen T x 


the straight line which passes through the points (5 , 2) , (6 3—3) » find the value of a 


[b] ABC is a triangle » where A (1 32) »B (~ 2 53) ,C(-4 2—9) SAD A 
i 
of the triangle ABC » find the equation of the straight line Which 


t the points A D 
n El-Kalyoubia Governorate MS 


Choose the correct answer from the given ones : 
[3 If ABCD is a parallelogram » then AD + BC =. 
(a) 2AC (b) 2 BD (c) 2AB 


(d) 


119. 


Final Examinations 
h of the radius of the circle whose 
А e lengt P center is (7 » 4) and passes through 
ns point > 1) equals +... 


length units. 

(a)8 (b) 6 (c) 5 (4 
14, 9 , Lare the side lengths of a triangle » then L may equal -.............. 
(93 (4 (c) 5 (d) 6 

(aj If the slopes of two parallel straight lines are zd ethene 
(a)-4 (b) 3 (c) 2 (d) 9 
(8) If ABC is à right-angled triangle at B » m (4 C) = 30° , AB = 6 cm. 
E ,then AC = n cm. 
(a) 3 (b) 6 (c) 10 (d) 12 
mit 1 then tan = Jte 
(8) lftan =1+8 ap 
(+ (b) = © СЕ 


[a] IC (3 » 1) is the midpoint of AB » where А (1 >y) »B (X »3) » find : (X >y) 
[b] Find the value of X which satisfies : X sin 30° cos? 45° = sin” 60° 


[a] If ABCD is a quadrilateral where A (2 +4) 3B (-3 50) C (- 7 »5)andD (-2 »9) 
» prove that the figure ABCD is a square. 
[b] If ABC is a right-angled triangle at C » AB = 13 cm. „BC = 12 cm 


, find : [1] The length of AC (2) 1 tan? A 


[a] If 51) > (a >3) > (2 >5) are collinear » find the value of a 


[b] Prove that the straight line which passes through the two points (4 5 313 3) 


and (s > 213 3): is perpendicular to the straight line which makes with the positive 
direction of the X-axis an angle of measure 30° 


[а] Find the equation of the straight line whose slope is 3 and passes through the point (1 +0) 


[b] In the opposite figure : 
ABCD is a trapezium right-angled at C D an H 
‚AD / BC > AE LBC »AD= 12cm. " 
„AB 25cm.» BC 15 cm. - ин i 
Find : (T) The length of AE 


(2) The value of : tan (4 ВАБ) x tan (4 ACB) 


ad 1119 


SY unu UI 
— 


[5 | El-Sharkia Governorate K 


is allowed) 
Answer the following questions : ( Calculator 15 


EJ Choose the correct answer from those given : 
e two points (2 > 4) > (3 »K) makes an ang, 


4) If the straight line which passes through th 
jn of X-axis » then k=: 


(d) 6 


of measure 45° with the positive directic 
(a) 3 (b) 1 (c) 5 


L where (X + 20)° is the measure of an acute angle 


2) If sin (X +20) = 


> then tan (55 — X)’ = 
TP ‚4 (d) iH 
(а) === (by 1 (x 
» 2) by reflection in the point - 


[3] The point (4 » 6) is the image of the point (- 


(a) origin point. (b)-1>-4) (c) (1,4) (d) (4 > 1) 


14] If AB is a diameter of a circle where A (1,4) 3B (-3 »—2) » then the area of the 


circle equals ++... JU square units. 
(a) 10 (b) 2410 (c) 20 (d) 80 


[5] If the ratio between the measures of two supplementary angles is 4 : 5 » then the 
measure of the greater angle equals ч 

$1501 (b) 50* (c) 80° (d) 100° 

[6] In the opposite figure : 

The equation of OA is y=. 
wx œ% 4x 


(c) ўт х @ 4x 
[a] Find the equation of the straight line which passes ox Rc 


parallel to the straight line whose ion is I 
equation is 3 X+3y=1 


[b] Find the value of X if : 


cos X tan X + sin 30° = | i 
Where X is the Measure of an acute an 


120 


Final Exa minations 


xs a rectangle in which A (1 > 1 
BT 1C! (1>1)»B@ »3)>C@>-3x) D (xsy) 
б find the value of each of X » y 
' 


plm the opposite figure : aa T 
AABC is right-angled at B where ВО 1 AC D 
‚AB=4: z. ВС= 3 cm. + 
Find the value of : tan X tan y + sin A 

A 4cm. B 
g [al Find the equation of the аар line which passes through the point (5 »— 2) and is R 
perpendicular to the straight line which passes through the two points (3 » 2) »(- 1 »0) 


[b] Prove that the points А (1 »4) » B (C 1 »—2) ,C (2 »— 3) are the vertices of 
a right-angled triangle at B » then find its area. 


B [a] Without using the calculator » prove that : cos 60° = 2 cos? 30? — tan 45* 


[b] In the opposite figure : 
A(-2>1)»B(Q>5) 
Find the equation of AC 


m EI-Monofia Governorate 


Answer the following questions : (Calculator is allowed) 
El Choose the correct answer from those given : 
{11 The triangle whose side lengths are 5 cm. »5 em. » ^ em. is an isosceles тиб. 
(912 (b) H (c) 10 (d)9 
ать ber of the axes of symmetry of an equilateral triangle equals +=" 
| ic num) ; 
2 (a) zero (b) 1 (02 (d)3 
(3 j ew is a triangle > (ХҮ? > (YZ? + (XZ)? s then Z Z is se 
$ (b) Fight. (c) obtuse. (d) straight. 
ч (а) ge _ 1 „where x is the measure of an acute angle » then X = ===> 
E: e 2 was? (c) 60° (d) 90° 
к. are the slopes of o parallel straight lines » then k = +... 
[8] f 4 *2 К 
= 4 (b) + (c) 4 (d) 3 
(273 


(3 е Vea ое Y/ (ol) al, 


(3 »-5)>B65 51) 


F mgonomeny une ~=- 
nter M » where A 


== | TELES 
[6] If AB is a diameter ın a circle of © ers 
| » then the center of ће circle M = om 2) 
(a) (2 +2) (b) (4 9-2) iade s T 
f: ~ 
the value © 

И [a] Without using a calculator > find a 

| sin 45° cos 45° + sin 30° cos 60° -cos - 


| 2 
> n are A (1:574 
[b] Prove that A ABC whose vertices are 


is isosceles. 


(d) (8 »-2) 


»,В (4 ;2) »C (156) 


C ‚AB = 10 cm. ‚BC=8cm. 


led triangle at 


ES ta] If A ABC is a right-ar 


» find the value of : sin A cos B + СОЗ A sin B 
[b] Find the equation of the straight line which passes pisc the point (3 »4) 
and is perpendicular to the straight line 3 X-2 y e Zu 
4 . E is the measure of an acute angle 


a [a] If 2 sin E= tan? 60° — 2 tan 45° » where 
» find the value of E 
[b] Prove that the triangle whose vertices are A (1 » 4) »B(-1 »—2) »C (2 5-3) 
is right-angled at В » then find its surface area. 


[a] Find the slope and the length of the intercepted part from y-axis of the straight line 
whose equation is 3 X+2y=6 


[b] If the points A (0 > 1) » B (К >3) »C (2 , 5) are collinear » find the value of k 


El-Gharbia Governorate 


Choose the correct answer from the given answers . 
[1] The number of axes of symmetry of half er 2 


(a)0 m A equals ............... 
[2] The straight line whose equation is y=3x (d) ar 
a part of length ............, length units * 4 cuts from the posi 
(a) 2 (b)3 > 
[3] The image of the point (3 , A (c) 4 
| (a) (3 »2) 00,3 reflection in the origin po 
| (4 ABCD is a parallelogram 5m (4 63,2 
А NS (b) 80 ‘ated: C) = 200° > then 
| (322, (c) 100° y 


FING! Examinare 


ation of the straight line passing through the point (2 » 3) and parallel (о y-axis 
> equali = 
g The ed 


х=2 (b X23 (c) y =2 (d) y =3 
(a) X= 
f2 sin X= tan X where X is the measure of an acute angle » then X = 
$125 
30° (b) 45° (с) 60° (4) 150° 


(a) 

gi" ithout using calculator , find the value of X if : 4 X = (cos 30° tan 30° tan 45°)" 

ЫА (3 +2)>B(4>- 3) 4C (- 1 5-2) and D (- 2 , 3) are the vertices of a rhombus 
„find : ' The coordinates of the point of intersection of the two diagonals. 


The area of the rhombus. 


[a] IFA +B (3 +- 7) and C (1 +3) » prove that the points A » B » C are not collinear. 


[b] Without using the calculator » find the value of : 3 — tan 45° + 4 sin 30° 


[a] Find tbe equation of the straight line passing through the two points (2 >= 1) »(1 > 1) 
[b] XYZ i5 a right-angled triangle at Y where XY = 5 cm. and XZ = 13 cm. 
Find the value of : tan X + tan Z 
[a] If the straight line L, passes through the two points (3 > 1) > (2 k) and the straight line 


L, makes with the positive direction of the X-axis an angle of measure 45° , then find 
the value of k if the two straight lines are perpendicular. 


[b] Find the equation of the straight line which passes through (0 , 3) and is parallel to the 
straight line whose equation is X+2 y — 1 = zero 


8 | El-Dakahlia Governorate O 


(Calculator is permitted) 


0 i4] Choose the correct answer : 
[T] The slope of the straight line which is perpendicular to y-axis mls 
(a) undefined. (b) zero. (с) –1 te 


(8) If the ratio between the measures of two complementary angles is 4 : 5 
, then the measure of the smaller angle equals 


(a) 40° mm (ok (d) 100° 
If tan (X + 10)° =1/3 » where (X + 10)° is the measure of an acute angle 

„then the salue о 

(a) 20* (b) 40 (c) 50° (d) 70° 


BN 123 


Trigonometry and Geometry ( 165 7) 
A (8 sy)? B 
[b] If AB is a diameter ır ; | 


І » find the value of X + y Е je 


Ex 
И [a] Choose the correct answer : -— mo ЖАЙ сс (АСУ? 
КАВ ‚then 

T) If the point C is the midpoint of AB » the ol 
(с) > 4 

(a) 4 (b) 2 2 

a - 

C 
? In the opposite figure : c 


if m(Z.C) = 120° ‚AEDE -B EDE "dab. 
EBC) =" 


» then m (4 DAC) + m (4 


AD 
60 b) 180° 
(a) 60° 
(c) 240° ( 200% er ae 
3] The area of the triangle which is bounded by the straight lines X=0 »y= La 
equals +++... square units. 
(a) —6 (b) 6 (0) 7 (d) 12 


[b] ABCD is a rhombus in which A (5 +3) »B (6 »— 2) »C (1 >m) » find the value of m 


[a] Find the value of X which satisfies that : 
3 tan X — 4 cos? 60° = 8 sin? 30° » where X is the measure of an acute angle. 
[b] The opposite graph represents the motion of 
a particle moving with a uniform velocity (v) 
where the distance (d) is measured in meters 
and the time (t) in seconds. 
Find : [^] The distance at the beginning of the motion. 
The velocity of the particle, 


= ыш А ил 


The equation of the Straight line 


representi 
the motion of the particle, 2 


[а] it the straight line which passes through the two poi 
is parallel to the straight line whose Hier Points A (4 ‚зу, 
» find the value of k nis: Qk +1 
[b] A ladder AB is of length 6 itn 


its 
other edge B on à horizontal floor. x а |o xdg qu 
of the floor and its angle of slo, ; 


is the Project; y 
Jection of the poi 
» then find the length of AG Surface of the floor We ] 
| 1124 


Fi 
inal Examinations 


jm the opposite figure : 
p BL AC ,AB = 7 ст. 


ВС = 25 cm. » AD = CD 


1 
Find : tan C + an (Z ABD) 


n the opposite figure : 


pli 
gin point » ОА = ОВ ,АВ = 242 length units. 


Qis the on 
If the point H (25k) AB LHD 
„find : © The value of k 


і pu 
The equation of HD 


” 
9 Ismailia Governorate (2) 


Answer the following questions : (Calculator is allowed) 


E Choose the correct answer from those given : 
== angles at least. 


(1| The triangle has two ~- 


(a) acute (b) right (c) obtuse (d) straight 

[2] Two perpendicular straight lines > if the slope of one is — i and the slope of the other 
is 4k »thenk = miar 
@)-4 (b)4 (1 @4 

i]. 27cm : 
(a) AB (b) AB (c) AB (d) AB 

(4) If cos (X + 15)° = 4 „then tan X^ = + 
(4 w > Oz @ 

(8! The distance between the two points (6 »0) » (0 > 8) equals ............... length units. 
(6 (98 (0710 (9 14 

(8)1F3 cm. »7 cm. „Lem. are the lengths of sides of a triangle > then one of the val 
of Lee 
(a)3 Es {97 (d) 10 


— 2 450 
[a] If 2 sin X° = tan? 60° — 2 tan 45° > find the value of X 
(where X is the measure of an acute angle) 


e that the straight line whose equation is : 4 x _ 2 y =7 is parallel to the $ 


b] Prov ч 
s sses through the two points (1 , 3) and (2 , 5) 


line which pa 


Trigonometry and Geometry 
| 9 y LAC Ls DB Q 53) and C 6 49) 
| [a] Prove that the triangle whose vertices are * 


is a right-angled triangle at B m Buy 
, 
[hi ir ió midpoint of AB js C (4 » 2) where ( 


» find the value of X + y RAN AN 
i „nich passes through the point (2 »— 5) ang, 
EJ ia] Find the equation of the straight line Wie 0 
à aiehtline2 X- y * 37 
perpendicular to the straight line y 2 tan 30° 


t : tan 60° = Dane 
[b] Without using the calculator » prove tha E p 


В 5i le of measure 45° with » 
© (a) Find the equation of the straight line which glue а part of th " 

al Find t а А еу 
lirection of the X-axis and the length of the intercepted’ p y-axis ig 
directi f А 


positive 


3 units from the positive part. 

ib! In the opposite figure : 
ABC is a right-angled triangle at C 
„AB = 5 cm. ‚BC=4cm. 


Prove that : 


sin А cos В + cos Asin В = 1 
10! Suez Governorate 
Answer the following questions : (Calculator is permitted) 


E Choose the correct answer from those given : 


[1] If tan (X + 30°) E EI + X is the measure of an acute angle 5 then X = +. 


(a) 60° (b) 30° (c) 45° (d) 90" 
[2] The number of axes of symmetry of the equilateral triangle is 
(a) 1 (b) 2 (c) 3 d) 
Їз} AB 1 CD and the slope of AB = 1 > then the slope of С D 
(a)3 (b)-3 (c) + 
[4] The distance between the point (+3 54) and y-axis is ...... 
(94 (b)-4 (03 
Th : | 
| © area of the rhombus whose diagonals lengths are 6 cm. ,8 
(a) 48 (b) 24 А 


1126) (с) 14 


Final Examinar 


gme volume of the cube whose edge length is 2 cm. is -11717 cm’ 
ws (b) 4 (c) 16 (d) 64 
gii" opposite figure * A 
ABC is a right angled triangle at B T 
‚АВ =5‹ ‚BC=12em. ^ 
© 12cm. B 


Prove that : < s Acos C 2 sin Asin C 
on of the straight line which passes through the point (0 » 3) and makes 


[bl Find її 
of measure 45° with the positive direction of X-axis. 


P a positive 


gara 1) ,8=(0,5) ›С= (5 ›6)ар= (4 ›2) 
ABCD is a parallelogram. 


> prove that: 
A [b] нөн using calculator » prove that : 2 sin 30° = = tan? 60° —2 tan 45° 
ie 
{al If the p 
the point B 
at the straight line passing through the points E 
s3y=X+ 4 


oint C = (5 »4) is the midpoint of АВ,А=(3,—1), find the coordinates of 


1,4) and (2 > 5) is parallel to 


i [b] Prove th: 
the straight line whose equation i: 


[a] If the distance between the two points (X > 3) and (0 > 2) is 5 42 length units > find X 
D A 


[b] In the opposite figure * 


15cm. 


ABCD is a rectangle 
‚АВ = 15 em. „АС 225 CM. 


Find : 1) m(Z ACB) 
the rectangle ABCD E B 


(2) The area of 
11 Damietta Governorate a 


" the follo » g questions * (Calculator is allowed) 
nswer the Jo" 


‚m those given : 
Choose the correct answer s given 
" y-axis ise 


jon of 
(a) The equation ° 
(b) y=* (c)y=0 (ym 
f the accumulative angles at a point equals E 


the m 
в) The sum of e 
(b) 180 (c) 270° (d) 360° 


Trigonometry and Geometry 


traight lines : 
3) The perpendicular distance between the two А = 
nits. 
X=2and X+3=0 equals 7777 length u 


(a) 6 (b)5 o ae 
m (4 X) =. 
[4)1£2 sin X — 1 = 0 (where X is an acute angle) ‚then ae 
) 60° Ў 
(а) 30° (b) 45° T 1 als 
» v^. ange «Май. in 
15 The number of axes of symmetry of the isosceles tri a | 
(а)3 (b)2 f 2 
(8) ABC is a triangle » if m (2 B)» m (4 C) > then 7777 
(a) AC- AB «0 (b) AC - AB » 0 (c) BC < AB (d) AC - AB <9 


[a] Without using calculator , prove that: tan? 60° — 2 sin 45° cos 45° = 2 
[b] Find the equation of the straight line whose slope equals the slope of the straight line 


lll í in i 
ix t 4 and intercepts a negative part of y-axis of 4 length units. 


В [al 1f 3 tan x = 4 sin? 30° + 8 cos? 60° › find the value of X 
(where X is the measure of an acute angle) 
[b] If the straight line L, passes through the two points (3 » 1) and (2 5 k) and the Straight 
line L, makes with the positive direction of the X-axis a positive angle whose measure 
is 135° » then find k if the two straight lines L, and L, are parallel. 


[a] If the point C (4 › y) is the midpoint of AB where A (X + 3) and B (6 +5) 
> find the value of X + y 


Ib] If the points A (6 +0) +B 2 +0) and C (4 2243 ) are three points in a cartesian 
coordinates plane , prove that : ^ ABC is equilate е 


[а] Find the equation of the straight line 
perpendicular to the straight line 
[b] In the opposite figure ; 
ABCD is a rectangle in which 
AB= 15 cm. and AC = 25 cm, 
Find : 1 cos (4 ACB) 


Which passes through the 
Whose equation is 2 y 4 x 4 1 


1 Beni Suef Governorate Fri 


wer the following questions : (Calculator is allowed) 
Ans! 


ø Choose the correct answer from those given : 


if cos X--;- Where X is the measure of an acute angle » then X= «===. 
(a) 30 (b) 45° (c) 60° (d) 90° 
gt AB // CD and the slope of AB = 3 » then the slope of CD = + 
2 _2 3 3 
(a) 4 (b) 3 (c) 3 (d)- 5 
3 The distance between the point (+5 » 3) and the Y-AXIS 16 Henne length units. 
(a) -5 (b) -3 (c)3 (d) 5 
3 In the triangle ABC » if (AC) < (AB)? + (BC)? > then Z B is «=~ 
(a) an acute angle. (b)anobtuseangle. (c)a right angle. (d) a reflex angle. 


5 ABCD is a parallelogram » if m (4 A)280? » then m (4 С) = 


(a) 40° (b) 80? (c) 100° (d) 160° 

© If the lengths of two sides in a triangle are 5 cm. and 9 cm. » then the length of the 
third side can be equal to =~ cm. 
(a) 3 (b) 4 (c) 14 (d) 8 


[a] State the kind of the triangle whose vertices are the points A (-2 »4) »B (3 >- 1) 


,C (4 55) with respect to its sides. 


[b] If tan X — 4 cos 60? sin 30° = zero > find the value of X where X is the measure of 


an acute angle. 


[а] A ABC is a right-angled triangle af BAB =6 om. »BC=8.em, 
гт Find the value of : cos A cos C - sin A sin C 
(2) Calculate : M (00) и 
i i 2 H y - 
[b] Find the slope of the straight line whose equation is" = 4 Ai 


of the intercepted part of IM 


Bue — > 
O (al Prove that : sin? 45° = 2.005 309-1 
e equation of the straight line which passes through the point 


b] Find th poe, hich ar 
ý parallel to the straight tine which makes with the positive direction 


5° 
angle of measur 


OV iO А eus / ше] Y/ (OW) o 


Trigonometry and Geometry 
— = (6 »5) and B=(X ,3 
з here A= (6 > ) 
[a] If the point C (4 » y) is the midpoint of AB W 
» find the value of X + y ue points (-2 »5)and(-2, 4)ig 


[b] Prove that the straight line passing throug hrough the two points (2 » 3) and (5 33) 


А : assing t 
sentient straight line passing 
perpendicular to the straig! i MNN 
T 

М М 
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Answer the following questions: (Calculator is allowed) 


E Choose the correct answer from those given : 3 1 1 
B Tic distance hetween the point (- 4.» — 2) aid the X-axis equals ------ ength units, 


(a)-3 (6) 3 (с) 4 (d) -4 
@IfFAABC=AXYZ ‚m (4 А) = 50° , ш (4 В) = 60° 
sthenm(ZX)+miZY)= 
(a) 110° (b) 120° (c) 140° (d) 70° 
BE sin X° = cos 30° , then tan X? =... (where X is the measure of an acute angle) 
(013 b)+ 12 


1 
(d) 
үз Ya 


If two vertically opposite angles are supplementary » then the measure of each angle of 


them equals ++... 
(a) 45° (b) 60° (c) 90° (d) 180° 

[5 If the two straight lines y= ( X +e »y=nX+oare parallel , (where l »e >n «oar 
real numbers) s then (n=... 
A ia Wel (1 (d) zero 


8) A triangle has only one axis of symmei 
try and the lengths of i 
and 8 cm. » so the length of the third side is — ам 


(912 om em, 


El ia] If ABC is a right- 
+ find m (4 C) to the nearest de 
[b] Mf the straight line р, 
line L, makes with " 


Ls E E ne 


Final Examinations 
using the calculator > prove that : cos 30° = ‚Sin 30° sin 60° 
sin 45° cos 45° 
A( 90) BC 154) 3€ (7 58) and D (9 en | 
апе » prove that the figure ABCD isa Es rpendicular 


jal without 
yf the points 
coordinates pl 
“ийе . of the straight line and the le $ И 
[al Find the slope O y ngth of the y-intercept by the straight line 
whose equation 15 > dox 1 
posite figure : 


[b] In the OP er 
C is the midpoint of AB 


The point 
where C (4 > 3) 

Find (sbow the steps) : 

(a) The coordinates of the points A and B 


[e| The equation of AB 


14 Luxor Governorate 8 
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Answer the following questions : 
E Choose the correct answer : 
(4) If C is an acute angle where sin C = cos C ‚then tan [o 
3 
(а)1 OA ©з @ = 
[E The straight line whose equation is 2 X +3 y = 6 intersects the X-axis at 
the point «7 
(a) (2,0) (b) @ >0) (с) (0:2) (d) (0 »3) 
[B ABCD is a square ‚А (1 » pc (4,4) „then its surface area = 777 square units. 
(a) 3 (b) 6 (c)9 (d) 18 
(4| ABC is a triangle » m(ZA): m(ZB):m(ZC) 23:475 епи В) =" 
(а) 30° (b) 45° 6 (d) 90° 
(S)ABCD isa parallelogram > then decr x а 
(а) CD (b) AD (c) AD (d) CD 
ide opposite to the angle of measure 30? in the right-angle 
(6) The length of E = E SP of the hypotenuse. e right-a 
«qM b) double (c) third 
(a) half Br m (d) quar 
EO nndihe value oem (^ X)wh com | 
tap IE X is an асше ang y - cos 60" sin 30° > 
in X =sin 
E оаа ‚ШАН :2) >C (2 3) are collinear 
кър Prove that : 


m 


Trigonometry and Geometry 
in? 450 2 
EM ° tan 60° = sin” 45° + cos? 45° 
E [a] Without using calculator » prove that : tan 30 ee 
: тур _ 0 makes a positive angle wi positive directi, 
[b] If the straight line k X - 2 y - 5 = 0 та Ж n 
of the X-axis of measure 45° » find the value о 


Я ind the value of X 
E a] If AB = 5 units of length »A (6 ,%) »B (2 »0) > fi 


[b] In the opposite figure : 
AB = АС = 10 em. ‚BC = 12cm. 
Find : [1] cos В 


[8m (4 B) EDU ZG 


AB -1,4)>B(1,2 
[a] Find the equation of the axis of symmetry of AB where A ( 24) »B(LS2) 


[b] ABCD is a rectangle »A (1 1) «B 3 ›3)›С (0 »-3%) »D(X>y) 
Find the value of each of X and y 


15 | New Valley Governorate 
Answer the following questions : (Calculator is allowed) 
Choose the correct answer from those given : 


I1JAABC isa right-angled triangle at B , т (Z C)=30° , AB- 6 em 
»then AC zi. cm. 


(a) 3 (b) 6 (c) 12 
121 The distance between the two points (3 
(a) 4 (b) 3 


(99 


length units. 


B) 


ШЕ? sin 60° c 


gi prove 


[p] Show the type © 


pu ` 
ü la] If A ABC isan 


‚where 0° < X < 90° (f : 
4 30° — cos 60° sin 30° 


the value of x 


, 1) +B (2 +2) and С (3 »3) are collinear. 


hat the points AG 


the equation of the straight line which makes with the positive direction 
angle whose tan = 2 and intercepts from the positive part 


= 


of X-axis à positive 
th units 


] leng 


of yax 
\ ABC such that A (-2 »4) -B 3 »- 1) and C (4 »5) according to 


its side lengths 


ght-angled triangle at C ,АВ = 13 ст. ‚BC = 12 ст. 
i: sin A cos В + соз А їп В = 1 
[b] Find the equation of the straight line which passes through the point (1 + 6) and the 


midpoint of AB where A (1 »-2) »B (3 ›-4) 
3 ,-4) and (1 »—2)is 


‚prove tha 


Prove that the straight line passing through the two points ( 


perpendicular to the straight line that makes a positive angle of measure 45° with the 
positive direction of X-axis. 
[b] In the opposite figure : D Sem. А 
ABCD is an isosceles trapezium in which 
AD BC ,AB=AD=DC=5cm- 
cB Пет. JN 


BC = 11 em. 
Find : m (2. B) 


and the arca of the trapezium ABCD 


Examinations on Port on Trigonometry and Geome, 
Said Specifications 


Multiple choice questions 


Choose the correct answer from those given : 


E a0 M s 
i acute angle » then cos 2 X = 
If sin X = H where X is the measure of an acute ang 
2 2 


y Osr 
(a) 4 (b)1 00279 5 
И i£ AB // CD and the slope of AB = 2 „then the slope of CD = 


a à 2 (a) 2 
(а) 5 (b h3 3 


The radius length of the circle whose centre is (0 > 0) and passes through 
the point (3 »4) equals с length units. 


(a) 3 (b)4 (5 (d)7 


Я The triangle whose side lengths are 3 cm. » 4 cm. »5 cm is se 
(a) acute-angled. (b) right-angled. 


(c) obtuse- pus 


(d) with congruent angles. 


a In the right-angled triangle ABC ; if m (4 B) = 90° , then sin A — cos C = 


(a) 2 sin A (b)2 cos C (c) zero (d)1 


О If AB is a diameter in a circle where A (3 ,— 5) and B (5 » 1) » then the centre of this circle 
is the point enm 


(а) (4 »—2) OaD $0.2 
Em 
| Ыш шиш... бйз A 
| ION 


= cm, 
(a)3 
(c)5 


n A square ef, Pim: = 


(a)4 cm? 
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таал ——-—— SÉ 


136. 


""yunometry and Geometry 


Em Essay questions 


4,0 
E Find the equation of AB Which passes through A (0 »4) and B (4 »0) 


d BC = 12 cm, 
ED ABC isa triangle in in which Z B is a right angle » AB = 5 cm. an 
Find : sin? A + cos? A 


А Р 155 к 
Show the type с of A ABC with respect to its sides where : А (3 »3) » B (1 55) and Ca, 


Ena Port Said 2024 | 
Pest] ivi стосе questions | 


Choose the Correct answer from those given : 


@ tt the origin point is the midpoint of AB and A (5 »— 2) s then B =............... 
(a) (2,5) (b) (5 »-2) (c) 2 5—5) 
2 sin 30° tan 60° = 


(a) үз (b)3 


B The distance between the two points (3 
(a) 3 (b) 4 


(d) (ES 52) 


{з 


(с) EJE (d) 


»a)and (- 1 ya) equals -.............. length units, 


(c) 9 (d) 16 
п EX > are the measures of two complementary angles and sin X= 3 $^ then cos y= ee: Ж. 
(а) 4 ОЕ OF! @ 5 
A 


in degrees , minutes and seconds, 
(44° 2 30 War (с) 44° 17 30 


(a) 44° 30 17 
[E The sum of measures of all interior Ey 


angles of a triangle equals ............. 
(a) 120° (b) 150° РАИ © 180° (d) 360° 
a For any acute angle of measure а > then sin a — COS atana=.... 
(a)-1 (b) 0 (е) 1 


If m, »m, are the Slopes of two 


Parallel lines 
o m ae = = 0 


(m 1 +m, = 0 


(a) inside 


Port Said Specifications 


as 60° = tan 45° „then X =. 
px CO 3 
д (b) 1 2 «2 


w? 


ABCD is a square » then m (ZABD)S une 

if | P А 

ja (b) 45 (c) 60 (d) 90° 
(a) - 


- slopes of two perpendicular lines equals ++ 
(91 (c)-1 (d) 4 


fg me product t 


(a) zero 


equation is : y — 3 X + 1 = 0 passes through the point ++ 
(b) Q. » 0) (c) (0 »3) (d) (3 >0) 


(f The line whose 
(a) (1 92) 


If sin (X + 7)? = 1. where X is the measure of an acute angle » then X= «7 


(a) 60° (b) 30° (c) 23° (d) 13° 
(E The number of symmetry axes of an isosceles triangle equals + 
(a) zero (b) 1 (c)2 (d) 3 


Dıra= (5 +7) and B=(1 »— 1) > then the midpoint of AB is эзиле 


(a) (2 >3) (b 3 »3) (с) G ›2) (d) G 54) 
ABC is a triangle in which m (Z А) =85° » sin В = cos B Fin AO) strane: 
(a) 30° (b) 45° (c) 50° (d) 60° 
passes through the origin point and has slope — lis 


The equation of the line that 
()у=-Х (c)y=2X (d) y=0 
ses through the point (- 5 » 3) and is parallel to X-axis 


(a) y =X 


The equation of the line which pas 


e uh er (с)у=3 (9 X=3 
а) x=- S 
p. :3y22X- 6cuts from the y-axis a part of length += 
2 i hose equation = 
a (6-6 (с)2 (9-2 
(a) m MES , 
In the opposite figure 2 
АВЕ (243 
03 - «e 
(c)3 


QA Р) us / salas! F/ (OW) Olek, 


ions 
Second | Essay question 


asure of the acute angle Н 
If cos Н = sin? 45° tan 60° » find the measure of t 


are collinear points. 
Show that A(-3 s- 1) sB (6 » 5) and C (3 +3) are three colli 


| EZ) In the opposite figure : 

\ Find the equation of AB which cuts from the 
| 

| 


Р "us » y-axis two equal 
negative the X-axis and positive the y-axis two eq 


[Exam 13] 
PST] Multiple choice questions 


Choose the correct answer from those given : T 
Ell i£ AB L CD and the slope of AB = 4 » then the slope of CD =. 


(а)2 (54 (0-2 (d)-2 


parts of length 4 length units. 


The perpendicular distance between the two straight lines : y + 1 »y +3 =0 
equals un. length units. 


(a)4 (b)2 (c)1 (d)5 


The equation of the straight line which is passing through (2 , 3) and parallel to the X-axis 


TIAM TT 
xe? (x-3 (c)y=2 (d)y=3 

E The number of the axes of symmetry of the isosceles triangle is ............... 
a = (3 (d)4 

E The distance between (4 , 3) and the y-axis ig au. length units. 
(a)- 3 (b)-4 (3 


(d)4 
The point (- 1 53) is the image of the point (s 


> 3) by reflection in th 
(a) 50) (b) (4 56) (c)Q 53) 4 
E iA ABC is right-angled at A 5 then sin В = 
was 


AB 
Оут 


138 | 


Trigonometry and Geometry 


The sum of measures of the accumulative angles at a point equals ++- : ø 
(a) 90° (b) 180° (c) 270° (d) 360° 

IB Ава diameter in a circle whose centre is M (2 >= 1) sif A (-2 » 3) » then B = к 
(a) 051) (b) (0 52) (с) Q 5-2) (d) (6 »-5) g 


IB it^ ABC is right-angled at B ,2 AB EE AC »then m (4 C) =» 


(a) 30° (b) 45° (c) 60° (d) 75° 

& The Straight line whose equation is : 2 X — 3 y = 6 cuts from the negative part of the Y-axis 
a part of length vo units. Е 
(a) 6 (b) 2 (c) -3 Gu 


a If cos 70? 2 sin X where X is the measure of an acute angle » then X = +... 
(a) 60° (b) 45° (c) 30° (d) 20° £ 


Essay questions 


Prove that : sin 60° = 2 sin 30° cos 30° 


Prove that the points A (- 3 5-1) ,В (6,5) »C (2,4) » D (- 7 »- 2) are the vertices of a ! 
parallelogram. 


Find the equation of the straight line whose slope = 2 and passes through the point (1 5 3) 


| 
[ Exam 15) 
First | Multiple choice questions | 


Choose the correct answer from those given : 


Ell The equation of the y-axis is .. 
(a) X20 (b)y=0 ()X=y 


ý | (d) y 
Bifc(x, iis the midpoint of AB where A (5 эу) 5B (3 53) > then x 
(a) 5 (b) 3 (c)-1 


REA C ec (d) 
EJ The angle whose measure is 30° supplements an angle riu, E 
de) so (b) 120° (e) 150° (d) 
E > ———— 
п If sin X= 5 where X is the measure of an acute angle 5 then tan (X+ 
e 4 0-1 


Port Said Specifications 


ABCD is a parallelogram » its diagonals interesect at M where A (3 >-1),C (1,7 
А > 

„then the point M is snnm i» 

(a) (3 > 1) (b) (2 »3) (с) (3 52) (d) (1 53) 


g In the opposite figure : 


cos C cos B - sin C sin B = + зз 


(a) 0 (b) 1 


(05 w4 


Ø ^ circle its centre is the origin point and its radius length is 2 length units. Which of the 


following points lies on the circle ? 


OE 062,0 © (13,1) (a) (12,1) 


В The slope of the straight line which makes an angle of measure 45° with the positive 


direction of the X-axis is + 
(a) B 02 O1 @-1 


E The equation of the straight line which passes through (2 »— 1) and is parallel to the 


X-axis is + 
(а) X22 (b) y =2 (c) X==1 (d) y=-1 
{П The image of the point G ‚ 2) by reflection in the origin point is + 
(а) E3 »-2) (b) 3 »2) (c) 3 >-2) (4) (2 +3) 
T) In the opposite figure : 
A ABO is right-angled at A » A (6 mee. © | T. >н 
„then tan (Z АОВ) = A 
(a) 2 () > 
ode 
Я vance between the two points (3 32) 3(- 1 95) is s 
(b) 5 (0) 6 


w4 


Ingonometry and Geometry 


- es an angle with the positive direc 
ID The straight line whose equation is: y - X= 3 makes g 1 


И the X-axis of measure 


15 
45 (b) 30 с) 60 (d) 1 
" e ethen X= 
Ф X = sin 30° tan 45° where X is the measure of ап acute angle 
e: o0 (d) 180° 
(bo & - 
Ф 1f m, and m, are the si pes of two parallel straight lines • then 
т" , Das im, -m,=0 (d)m, m, =- 1 


[F] if A ABC is right-angled at B + AB = 3 BC + thea tan C 


Í 
i я 4 (4) 
І Jio {о 


Ф The number of the axes of symmetry of the equilateral triangle is 


1230 (b) 1 (c)2 (43 


[19] The straight line whose equation is x x = 6 cuts from the positive part of the X-axis 
a part of length units 


(a) 3 (b) 12 (6 (d) 18 


EN The Straight line whose equation is: 2 X + y - 250 is perpendicular to the straight line 
whose equation is 


(a) y=2xX+2 (b)2y-X=3 (c)y=2x (@2х+3у=0 
Я] In the opposite figure : 
sin A cos C + cos A sin C = » 
(a) 1 (b) 4 
s 2 
(c) = : 
5 (d) $ 


EZ Find the value of X where : 


Ма X= sin 60° cos 30° — cos 60° sin 30° 


ED Prove that the points A (3 , D; 
M(-152) 


P< 


Bí-4.6),C(2 * - 2) lie on one circle 
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GUIDE ANSWERS 


» 
s 
` 
` 


rd 
PREP. 
2025 


FIRST TERM 


Guide Answers 


Unit Fou 
Answers of unit four : 


ВС)? = 207+ др. 


sin В = 15. 


m(Z2)- 9o 


5)с сүү 


3X+5X= 180° 28х= 


re of the first angle = 3 х 22.5* 


= 112.5" = 1127 30 


he measures of the two angles be 3 X and 4 x 


IX+4X=90° 1 7TX= WP 
] ^ 
2 a.i | 
ТАС 
^. The E А 
a nee of the greater angle БЕТЕ | 
=4x 125 251° 25 43 +A = 5 length unit En 
is ^v m(ZB)= HP 
; Let the measures of the interior angles of the triangle 
И be3x,4x,7x 
Е 
H x ^3X4X47X- 180° 4 X= 180° 
4 > 
N 4 ^ X= 180% 3 
í RI ze = 
H À h The measure of the first angle z 2АВ={ЗАС 
B 4 =3x 182 380 34 17 Let AB = 3 length uni 
d S The measure of the second angle ^ AC = 2 length unit 3 


б „с 


=4x 180° 251223 43 
014751923 43 „siac=z 


The measure of the third angle =7 LE = 907 


AAA AA VA VA VA VA CAY ^| 


Guide Answers 


Of Trigo Ometry and 


Geometry Exercises 


KOZZIZA 


> 
e] 
S 
x 
N, 
S 
N 
N 
N 
N 
S 


Unit Four 
Answers of unit four 
| Answers of Exercise 1) ER 
а MC nn ts 1S 
43.8 wa is ПИП -i 
$$ mp DEA 
Da (Eb De De mí » 
Dd De UM G9. @ 
Dr ee ЕЕ 
| lan x «мт i 
>] E AE 
Let the measures ofthe two angles be 3 X and 5 x (8) «G0 «ten 
I sw |D 
ee mi Wear ' 
к ТТ 
— MM yas a, 
AB = Jem, | 
a F 4 
The measure of the second angle = 5 en win 


Lat бе measures of the two angles he 3 Xand X 
MxeaXe Wr Txe 
Funk 
The measure of the greater angle 
sad 


Let the measures of the interior angles of the triangle 
A 


SIKHERHTK= 180 MX ur 


эх« ще 
14 


The measure of the first angle 
et 
‘The measure of the second angle 


e m" 


‘The measure ofthe third angle 7 s ШО = 90" 


"07-97-83 
24) 


sin? A - co Ae 2in А-1 


a ^ 
E 
iere 
[EI BC = 4 length unit 


csi A= б * dumm 


